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THE 1947 REVISIONS 
MAKE ELEMENTARY SCIENCE 
APPEALING AND EASY 






© Continuous science from kindergarten 
through grade 8, graphically presented in 
smooth sequence. . . . Visual education in 
the blending of accurate picture-text and 
word-text into one teaching medium, 


PRIMARY. The pre-primer, WE SEE, is entirely pic- 
torial. 48 pages of natural-color illustrations with no 
word-text enables the child to start the science program 
on the first day of the first grade, even before he learns 
; to read. SUNSHINE AND RAIN, THROUGH THE 
“oe CANCLSIOS YEAR, WINTER COMES AND GOES, and THE 
ae ese 8 SEASONS PASS carry the seasonal arrangement through 
we the third grade. Health, safety, and conservation round 
out a full science course. 


WE SEE Pre-primer INTERMEDIATE. Arranged topically, THE HOW 

AND WHY CLUB, HOW AND WHY EXPERI- 
SUNSHINE AND RAIN Primer MENTS, and HOW AND WHY DISCOVERIES de- 
THROUGH THE YEAR 1 velop the program with such topics as aviation, the work- 


shop, machines, sound, and other physical forces. 
JUNIOR HIGH SCHOOL. Two new books have been 
added to the series —HOW AND WHY EXPLORA- 
TIONS and HOW AND WHY CONCLUSIONS. In 
clear, simple fanguage and accurate illustrations, the 
easy-to-read format of the fower grade books is con- 
5 tinued. Radio, atomic energy, metals, foods, engines, com- 
munity health, and scientific war on disease are among 
6 the topics which will arouse and maintain the pupil's 
HOW AND WHY EXPLORATIONS 7 interest and foster scientific attitudes. 
8 


WINTER COMES AND GOES 
THE SEASONS PASS 
THE HOW AND WHY CLUB 


> w ND 


HOW AND WHY EXPERIMENTS 
HOW AND WHY DISCOVERIES 


SUPPLEMENTARY MATERIAL. A teacher's manual 


HOW AND WHY CONCLUSIONS for each grade; a workbook for each grade. 


Wy) MORE COMPLETE -—— MORE BEAUTIFUL -— THOROUGHLY REORGANIZED 


| THE L.W. SINGER COMPANY, INC., SYRACUSE, N.Y. | 
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(1873-1948 } 








GEORGE WILLIAM HUNTER 
(1873-1948 ) 


D* GEORGE \W. HUNTER, veteran science 
teacher, author, and researcher, died 
in his home at Claremont, California, on 


February 4+, 1948. The immediate cause 
of his death was a heart attack. His 
passing closes one of the longest active 
careers—more than half a century—on 


record in American science education. 


George W. Hunter was born at Ma- 
maroneck, New York, April 7, 1873. He 
married Emily Isobel Jobbins in June, 


1899, who survives him after failing to 
reach the “Golden Wedding” by slightly 
Three sons also sur- 


Army, now in Tokyo; 


more than a year. 
vive: George W. 
Colonel, U. S. 
Cartwright Hunter, resident of San Gabriel, 
California; and F. R. 


Hunter Lieut.- 


Hunter, Associate 


Professor of Physiology, University of 
Oklahoma, Norman, Oklahoma. 
George W. Hunter received his Bache- 
lor’s and Master’s degrees from Williams 
College at the ages of 22 and 23. His first 
specialized teaching was as a fellow in 
zoology at the University of Chicago in 
1896. 


Park 


He taught biology in the Hyde 
High School, 
years, then in 1899 began a period of serv- 
ice in the DeWitt Clinton High School, 
New York City, that continued for twenty 


Chicago, for two 


vears. Post-graduate studies and lecturing 


in nature study and biology in New York 


University filled “spare hours” during 
these years, and the Doctor’s degree was 
earned—via “the hard way’—in 1919. 


Four text books in biology were written 
during the same period. 

A series of college positions followed— 
as Professor of Biology for one year in 
Carleton College, six years in Knox Col- 


lege, three years in Pomona College. In 


1930 Dr. Hunter became Lecturer in 
Methods of Science in Claremont Colleges, 
Claremont, California. He was in the 


eighteenth year of this service at the time 
it his death. 


tu 


Dr. 
ing his own name as sole author, chiefly 


Hunter wrote thirteen books bear- 
texts in the field of biology. He prepared 
thirteen books as co-author with Walter G. 
Whitman, chiefly texts in general science. 
Many revisions, manuals, and teaching aids 
are added to each list. Hunter's 7 caching 
of Science at the Junior and Senior High 
School Levels (1934) is a distinct contri- 
bution to educational literature in respect 
With L. W. 
Life 


His most recent text is 


to the techniques of teaching. 
Kitch he prepared Activities in 
Science (1942). 
Doorways to Science by Hunter and Whit- 
man (1947). In early 1948 he was col- 
laborating with his sons (George W. and 
FF. R. Hunter) on a text of college zoology. 

Dr. Hunter's contributions to magazines 
are numerous. Most of them are reports 
of scholarly research in science education. 
These he carried out alone, or with grad- 
uate students. Subjects such as “Subject 
Matter of General Science,” “Objectives of 
Science in the Secondary Schools of the 
United States,” “Science Sequences and 
Enrollments in the Secondary Schools of 
the United States,” 
ings that appear in Education Index after 


are typical of the list- 


publication in Science Epucation, School 
Science and Mathematics, and other peri- 
odicals. These articles included extensive 
hibliographies—almost a trademark of a 


At 


the time of his death a manuscript sched- 


magazine contribution by Dr. Hunter. 


uled for The Science Counselor lay on his 
desk. 


additional studies, and published reports, 


No one can estimate how many 


were at various stages of organization in 
the mind and files of this most energetic 
scholar. 

Dr. Hunter, however, was by no means 
tied to the data of his investigations. Over 
the years he developed a philosophy, which 
is revealed to some extent in his book on 


The but 


more clearly in articles such as “Philosophy 


Teaching of Science, possibly 
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for Teaching Science in a 
World,” 


riIoN, 


Changing 


published in SciENcE Epvuca- 
1936. 


show his 


December, Quotations from 


this article freedom from the 
shackles of conservatism, and recognition 
of the principle that “nothing is changeless 
except continuous change.” A selection of 
his significant phrases are these: 

“To keep pace with these changes 
our philosophy of science teaching must be 
pragmatic. \We are not so much concerned 
with theories or even the ‘big ideas’ of 
science as we are in their practical appli- 
cations in the lives of those we teach. 

“The solving of problems has been man’s 
lot ever since he first appeared on the earth. 
He has muddled along through unnum- 
bered centuries and today, in spite of the 
changed world in which he lives, he still 
commonly ignores the scientist's methods 
of attacking such problems. It would 
therefore seem that one of the chief values 
of science in the modern curriculum would 
be the exposure of young people to the 
method of science. The beginner in science 
ought constantly to be habituated in the 
use of inductive and deductive methods in 
problem solving. The problems presented 
need not be difficult, technical, or abstract. 
On the contrary they should be concrete 
and related to the life experiences of the 
learner. But they should be used on every 
possible occasion so as to habituate the 
student in a way of looking at his life 
problems. 

“Finally, my philosophy of teaching has 
Children 
definite interests, just as do adults. 


always been Herbartian. have 
There is so much of interest in the world 
that 


ought to be filled with youngsters who 


of science our science classrooms 


work for the joy of working. ¢ 
One of Dr. 
studies was begun in 1940, and reported in 


Hunter's most extensive 
SciENcCE Epucation for February, 1944, 
under the title “Six Hundred Teachers 
Look at The 


nation was covered by his questionnaire. 


Science Trends.” entire 


The five questions he asked showed keen 


GEORGE WILLIAM 


HUNTER 


appreciation, on his own part, of the trend. 
His summaries, concisely stated, are these: 
1. Science courses are becoming more 
closely related to each other. 
2. Science must be made more vital and 
functional if it is to retain its present place 
in the curriculum. Science is 


le sing 


ground where the “new demands” are 
ignored, but holding its own or gaining 
where the social implications of science are 
recognized. 

3. A majority of science teachers do not 
favor courses that are wholly “applied 
science,” but recommend more attention to 
applications of basic science. 

4+. Science teachers are strongly in favor 
of individual laboratory work, if efficiently 
carried on. They recognize many values of 
good demonstrations as supplements, but 
not substitutes, for laboratory experience. 

5. Increased attention is being given to 
the science adapted for students who will 
not enter college, but there is great diver- 
sity in the modifications of subject matter 
and presentations suggested. 

One may wish that Dr. Hunter were now 
living to conduct a similar study on the 
influence of World War II 


Some 


on the trends 


in science teaching. competent, 


earnest scholar should follow in his foot 
steps in this matter. 

Dr. Hunter’s most noticeable character- 
istic was energy. His output of profes 
sional and text material could only have 
been achieved by extraordinary labor. At 
a meeting he was always in conference with 
one, or a few, fellow teachers, earnestly 
discussing some problem of mutual interest. 
He gave time and energy to professional 
organizations, as attested by his member- 
ship in The National Association for Re- 
search in Science Teaching, The National 
The Na- 


tional Society for the Study of Education, 


Science Teachers Association, 
The American Zoological Society, The Cali 
fornia Association of Secondary Education. 
He was honored as a Fellow of the Ameri- 
Advancement. of 


can Association for the 
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Science, and as a member of Phi Delta 
Kappa and Theta Delta Chi. 

The many miles that lie between Cali- 
fornia and the usual meeting places of 
science educators were no handicap to Dr. 
He was one of the faithful whose 
This 


Hunter. 


attendance could be expected. was 


EDUCATION 
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sincerely appreciated by his fellow teachers. 
Those who so often sat beside him on 

hotel sofa or a bed, and joined in the 
stimulating conversations of which he was 


constantly the center, will not soon forget 
him. 


Hanor A. WEBB 


THE NEW PRESIDENT OF N.A.R.S.T. 


ry: Joe YounG West, Professor of 
Science State 


Teachers College, Towson, Marvland, was 
Pa] ° 


Education at the 
elected President of the National Associ- 
ation for Research in Science Teaching at 
the annual business meeting in Atlantic 
City, February 22, 1948. 


one year. 


His term is for 


Dr. West was born in Baird, Mississippi, 
on January 4, 1904, in a comfortable frame 
house. As a child he became steeped in 
the superstitions of the colored folk—one 
of the dominant factors of his environment. 
He finds their ideas still fascinating. He 
began teaching at the age of seventeen in 
an eight-grade, one-room rural school. 
Within a few vears he had taught “all sub- 
jects in the 12-year curriculum except 


Latin and home economics,” and had 
served as principal of an elementary school, 
and of a junior high school. Coaching, 
clubs, and community meetings were also 
part of his responsibilities. 

West came to George Peabody College 
for Teachers, Nashville, Tennessee, plan- 
ning to major in physical education. 
Science and the teaching of science fas- 
cinated him, however, and he majored in 
biology with a split-science minor for his 
Bachelor’s and Master’s degrees in 1931 
1932. His chief counselors at 
body were Drs. Jesse M. 


Hanor A. Webb. 


half years he was in charge of teacher- 


and Pea- 


Shaver and 


Then for three and one- 


training in science for elementary schools 
at the State Teachers College, Radford, 


Virginia. He also served as consultant in 


elementary science for the Virginia Stat: 
Curriculum Revision program. 

Beginning in 1935, West studied with 
Drs. Gerald S. Craig, S. Ralph Powers, 
and others at Teachers College, Columbia 
University. He received his Doctor's de- 
gree in 1937, for studies in the area of 
science in the elementary school (“A Tech- 
nique for Appraising Certain Observable 
Ele- 
He joined the staff 


Behavior of Children in Science in 
mentary Schools”). 
of the University of Maryland Summer 
School, and has taught for ten successive 
summers on this faculty. In: September, 
1937, he entered the Science Department 
of the State Teachers College, Towson, 
Maryland, and is in his eleventh year of 
service there. He is Chairman of the 
Science Department of this institution. 

Dr. West carries out many unique teach- 
ing plans in his training courses, and sur- 
vey courses in physical sciences. These 
involve much student activity and responsi- 


His 


students observe child development, study 


bility, rather than formal lectures. 


curriculum trends, evaluate children’s 
science books, plan and conduct science 
fairs for various grades, gather and file 
material. All of this is in preparation for 


student teaching, which is carried out 
under the watchful eves of Dr. West and 
his aides. 

Dr. West has embarked upon a career 
of authorship, at present represented by 
co-authorship—with Wilbur L. Beauchamp 
and John C. Mayfield—of Science Prob- 


lems (three volumes for junior high school 








DR. JOE YOUNG WEST 


State Teachers College, Towson, 
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grades ), and Everday Problems in Science, 
a general science text for the ninth grade. 
He has critically read many manuscripts 
of elementary science readers and _ texts. 
Other books are projected, and will be 
completed by this energetic author in due 
time. Dr. West has also contributed 
articles to Science Epvucation, Junior 
High School Briefs, Tligh School High- 
lights, and other periodicals. 

Dr. West's oldest hobbies have been 
piano playing and singing. To these he 
has recently added pottery and oil paint- 
ing. To the amazement of all who discover 
his buoyant personality and graceful socio- 
bility, he is still a bachelor. “I manage to 
keep enough lady friends to make life 
interesting,” is his only explanation. 

Dr. West meets all of the criteria for 
worthy membership in the organization to 


EDUCATION 
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which he has been elected President. His 
teaching experience has been more diversi- 
fied than that of most of us. He has 
planned little projects, and also big ones. 
He carries on as well as counsels. He 
writes both for simple minds and learned 
ones. He teaches by precept and by 
example. He is inordinately busy, but 
rides a hobby or two. Although possessing 
brawn a fighter would respect, he does not 
frighten children; his gentleness and poise 
are outstanding characteristics. 

Dr. West did not covet the presidency 
of N.A.R.S.T.; in his modesty he be- 
lieved others would be more efficient. But 
he has accepted the responsibility in all 
earnestness, and asks only counsel and 
cooperation from the members during his 
administration. 


Hanor A. WEBB 


SCIENCE IN FUNCTIONAL LIVING * 
Ira C. Davis 


University of Wisconsin, Madison, Wisconsin 


VY 7= hear many people say that we 
must get ready to live in the atomic 
age. These same people have the mis- 
taken notion that every person can learn 
to live in this new age with a minimum of 
effort and understanding. 

The development of the production of 
atomic energy is probably man’s greatest 
discovery. Only a few of our best scien- 
tists understand the process. The manu- 
facture of the atomic bomb carries with it 
so many social implications for evil that the 
scientists and military people are afraid to 
divulge its secrets. No doubt its utilitarian 
values are almost limitless but as long as 
its dangers and destructive powers are 
now known, the evil effects are paramount 
in people’s thinking. How much better it 
would have been if the utilitarian values of 
atomic energy had been known first. 

\ddress of the President of the National 
\ssociation for Research in Science Teaching at 
Annual Meeting, Atlantic City, New Jersey, 
February 22, 1948. 


In what I have to say tonight, I am not 
primarily interested in atomic energy. For 
at least 99 per cent of our boys and girls 
it is something with which they will have 
but little experience in their school life. 
But I am interested in having pupils learn 
how to live in this scientific age of ours. 

\We have as science teachers devoted a 
large part of our thinking and research to 
objectives, goals, outcomes, evaluation, 
and philosophies. It is well that we have 
done so. But I am afraid that we have 
devoted too little thinking and research in 
educating pupils to live in a scientific age. 
J believe you will agree with me when | 
say that the only way pupils can learn to 
live in a scientific age is by having rich 
and varied experiences with the things 
science has created and with which pupils 
come in contact repeatedly. Surely we 
want pupils to acquire a large body of use- 
ful information but this information does 


not become knowledge and_ intelligence 
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without participation and experience in a 
large variety of activities. 

I hope this association as well as all of 
the other associations interested in science 
will direct their efforts toward 
providing all of our schools at all levels 


education 


with a generous supply of materials, appa- 
ratus, visual aids, and rooms or laboratories 
where many kinds of activities may be pro- 
vided. This is not a plea for more formal 
laboratory work as such, but rather useful 
and rich experiences with the great tools 
and inventions our scientists have provided. 
Pupils can be given exciting and valuable 
experiences with a mirror, lens, compass. 
wheel, air pump, lever. inclined plane, and 
magnet, just to mention a few great inven- 
tions. The emphasis is to be on learning 
how to use these inventions at home as well 
as at school. 

I am not minimizing the need of pro- 
viding. experiences in the biological field. 
While many activities may be provided in 
this area in the classroom, the most valu- 
able experiences may be provided by having 
pupils actively participate in simple soil 
erosion projects, conservation problems. 
camping activities, planting and maintain- 
ing gardens, bird clubs, field trips, the 
study and research of wild life, life cvcles. 
functional health projects, and many others 
which may be mentioned. May I empha- 
size again that the great need in these 
activities is experience and active partici- 
pation. The emphasis will be on what | 
like to call the what and how of science. 
Experiments, demonstrations, and activities 
give us the what and how of science but 
never the why. The “why” of science is 


obtained by reasoning and _ intelligence. 
Sut good reasoning must be preceded by 
the what and how. We are much too apt to 
have pupils who know the “why” of science 
before they are ready and prepare to reason 
or think. Furthermore it is doubtful if 
some of our pupils will ever become pro- 
ficient in learning the why of science but 
many of them can learn the “what” and 


the “how.” 
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Pupils may easily learn that seeds will 
germinate and grow into plants, probably 
one of the discoveries i 


five greatest 


science. They can also learn the best con 
ditions for the germination of seeds and 
growth of plants as well as the conditions 
But 
do any of us know why they do it, or even 


under which they will not do either. 


much about the how. 

Pupils may easily learn the properties 
of magnets, that compasses point north and 
be used to 


south, and how magnets may 


produce induced currents. But do any of 
us know why iron is magnetic or how a 
when it is 

We have 


theories for explaining the why but do the 


magnet produces a current 
moved through a coil of wire. 


theories really give us the answer. 

As pupils progress from one school level 
to another, the number of units or topics 
will be expanded, activities will become 
increasingly difficult and varied, and the 
processes used in industry will be de- 
veloped and applied. More stress will be 
placed on accuracy, and the methods of 
solving problems will become more scien- 
tific. The what and how of science will 
be broadened and enlarged, and the why 
will become increasingly important. 

I am fully convinced that with good 
teachers and with a generous supply of 
materials and apparatus, the upper fifty per 
cent of our boys and girls can be doing the 
equivalent of two years of college science 
time graduate trom high 


by the they 


school. If we are to keep up with progress 
we must expand our science program to 
keep up with our rapidly expanding body 
of knowledge and the increasingly large 
number of applications of scientific dis 
coveries and inventions. 

The greatest need for the development of 
such a program is good science teachers 
We need teachers well grounded in funda- 
mentals, and with rich and varied experi- 
ences in many fields of scientific knowledge 
We need teachers who have learned how 
to live in a_ scientific and who are 


age 
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socially minded enough to know what 


science can, and cannot, do to improve our 
ways of life. 
When the program | have suggested has 


been developed and taught for several 


E 


DUCATION 


years by well educated science teachers 


then, perhaps, we may be in a position to 
have a fair degree of understanding of the 


HUMAN RELATIONS IN OUR TIME—A CHALLENGE TO 
THE EDUCATOR 


ZACHARIAH 


} 


‘igh School of Science, 


As modern developments in transporta- 


shrink 


tion and communication continue to 
the 
continues 


world, as industrial evolution 


to integrate through interde- 
of the 


inter-racial relations, 


pendence ever vaster areas earth, 


mter-cultural and 
heretofore community problems, have be- 
come national and even world problems. 
At the present writing, for example, the 
Zionist at 
Palestinian and other Arabs. 


Jews loggerheads with 
The Mos- 


lems of Pakistan and the Hindus of India 


are 


are at each other’s throats. A menacing 
abyss yawns between the people of the 
United States and the people of the Soviet 
Union as these two peoples move farther 
and farther apart in their ideologies. 
Within our own country, the seemingly 
endless collection of gruesome’ details of 
group conflict as reported, for example, in 
Race Relations’ or in the Bulletin of the 
Anti-Defamation League * range from per- 
to 


Part II of the report of President Truman's 


sonal indignities violent bloodshed. 
Committee on Civil Rights points up the 
discrepancies between our civil rights prin- 
ciples and our practices. These discrep- 
the 


[rra- 


ancies are increasingly becoming 
concern of enlightened Americans. 

tional racial and religious prejudice is sand 
in the machinery of our social, economic, 


and political institutions. Such prejudice 


1 Race Relations: A Monthly Summary of 
Events and Trends. Published by the Social 
Science Institute, Fisk University, Nashville, 
Tenn. 


2 Bulletin of the Antidefamation League of 


Bnai Brith, 10 N. LaSalle St., Chicago, Il. 


applications and social implications of 
atomic energy. 
SUBARSKY 
Bronx, New Yorl 
invades our homes, our’ factories, our 


legislative halls, and even our universities. 

It seems plausible that in international 
relations these tensions can be attributed, 
in part, to a short-range quest for security, 
which involves competition for military 
to 
terials, foreign markets, and the like. 


bases, access or control of raw ma- 
In 
individual and community relations tod, 
tension and conflict are frequently moti- 
vated by economic factors—the competition 
for jobs, for limited housing facilities, or 
for political advantage. However, these 
international or community tensions are 
often nurtured on misconceptions about 
fellow human beings—misconceptions that 
are transmitted culturally from one genera- 
to the If the 


human conflict are to be exposed to light 


tion next. true causes of 
and dealt with rationally, mankind must 
first be freed from these misconceptions 
and superstitions. That this task consti- 
tutes a formidable challenge to our public 
schools has been amply demonstrated by 
Mr. Frank E. Karelsen, Jr., who collected 
the 


American education on the problems of 


reactions of outstanding leaders in 


human relations.* It is significant that 
“Ten of the respondents mention specifi- 
cally that the pupils in the schools should 
be given the actual scientific facts about 
This 


Biology through the more 


race and culture. would include a 


range from 


factual aspects of Anthropology and 


Sx CK re gy.” 


Relations- 


York, 1947. 


Human 
New 


® Karelson, Frank E., Jr. 
! Challenge to Our Schools. 


\prit, 1948] 


Speaking before the final session of the 
1948 United States Conference of Mayors, 
Dr. James B. Conant said: 


“If we are to be strong in this tough post- 
war world, we must strengthen our faith in 
these (democratic) ideals and make our social 
realities a closer approximation to these ideals. 
Seen in such a setting, the problems of our public 
schools take on an exciting nature; they are 
recognized as second to none in importance from 
the point of view of the survival of our free 
society.” 


The experimental work described below 
is based on the assumption that many of 
the misconceptions that nurture racial 
and religious conflict can be obliterated 
by developing in people the following 
understandings : 


Culturally, a human being is the product of 
his total life-long environment. 

2. The potentialities for acculturation of any 
human being are independent of hereditary 
physical characteristics. 

There is no scientific validity to an ordinal 
classification of present day human races 
irom primitive to advanced—in the scale of 
evolution, 

4. Present day national groups are genetically 
heterogeneous populations. 

5. Our present so-called “Western Civilization” 


~) 


is the product of many races, national groups, 
and cultural groups. 
A degree of cultural and religious hetero 
geneity is compatible with a progressive demo- 
cratic state. 

7. Racial discrimination retards cultural progress. 


The second assumption on which this 
experimental work is predicated is that, in 
the present setup of secondary schools, the 
biology teacher and the social studies 
teacher are in a strategic position to de- 
velop these understandings, and that they 
can develop these understandings most 
efficiently if they pool their efforts. 

The essential biological concepts needed 
for understandings referred to above are 
now being developed in good courses in 
Tenth-Year Biology. However, the full 
social implications of these concepts are 
frequently overlooked due to shortage of 
time, to limited social-studies training on 
the part of hiology teachers or to both. 
On the other hand, the essential social 


studies concepts are now being developed 
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by the better teachers of social studies. 
However, these concepts are frequently 
taught as dogma. Our experience indi- 
cates that when these areas of biology and 
the social studies are brought, together, we 
get something that is indeed greater than 
the sum of the parts; that socio-biological 
concepts emerge with which the student 
readily identifies himself and about which 
he tends to have the conviction which we 
have come to associate with = science 
learning. 

Practical minded school administrators 
will be quick to notice that what is here 
proposed does not involve adding courses 
to an already crowded curriculum. It is 
proposed, rather that we “bring together 
the things in the curriculum that belong 
together” utilizing the professional compe 
tence of existing specialized teachers to 
focus on an educational objective of the 


greatest social importance 


EXPERIMENT 


In September, 1944, after about a vear 
of preliminary planning, a tenth year class 
was chosen at the High School of Science 
in New York City and designated as an 
“experimental class.” For this group of 
thirty-eight bovs (at that time the High 
School of Science was an all-boys school ) 
the biology and social studies periods wer« 
made contiguous. The “free” periods of 
the two teachers were so programmed as 
to enable the teachers, 1e., the hiology 
teacher and the social studies teacher, to 
visit each other's classes to get acquainted 
with the content and angle of each other's 
subjects In addition, the two teachers 
conferred at frequent intervals to consider 
and to strengthen the integration between 
their two subjects in line with the objec 
tives of the project. 

In February, 1945, two such classes 
were set up under arrangements similar to 
those described above. By the end of that 
term we felt that an evaluation of the set-up 
was necessary. More specifically, it was 


important to determine whether desirable 
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changes in pupil-attitudes under the new 


arrangements were significantly greater 


than under the conventional arrangements 
where students take the “normal” courses 
in biology and social studies under con- 
ventional conditions. Consequently, in 
September, 1946, two experimental classes 
were set up at the High School of Science. 
Five classes at the same school were desig- 
nated as control groups. These were given 
the conventional courses of study in biology 
and social studies and were taught by other 
teachers in the school. To take into 


SCHEME SHOWING THE GENERAL SET-UP OF THI 


“DUCATION 


[Vor. 32, No 

account the school factor, the cooperatioi 
of the Principal of another school ( Stuyve 
sent High School) in New York City was 
This 


minded boys by the same set of entrance 


obtained. school selécts science 


examinations as does the High School oi 


Science. Five classes at Stuyvesant Higl 


School giving the conventional courses in 
biology and social studies, were designated 


as constituting another of control 


set 
groups. In neither the experimental nor 
the control groups were individual pupils 


in any way selected. All classes had been 


EXPERIMENTAL INTEGRATED BIoLoGy—Soctai 


Strupres Courses oF Stupy, SuowtnGc Units Aanp Foct or INTEGRATION 


Biology 


Reproduction of 





Social Studies 





Historical development 


of scientific habit of 
living things mind and of scientific 
institutions 
Heredity The rise of technology 
i and the industrial 
' revolution , 
' 
{ ' 
' \ 
INTEGRATION A | 
Human development - 
\ physical and cultural ' 


t 
Organic Evolution 


! 


Evolution of human 
varieties and races 


The labor movement 


The development of 
Nationalism in modern 
times. 


"il 


INTEGRATION B 





Human group relations 


The historical evo- 
lution of democratic 
ideals and institu- 
tionse 
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routinely established by the program com 
mittees of the respective schools. The ex- 
perimental classes were given the modified 
integrated courses in Biology and Social 
Studies. (The details of the modifications 
will be reported elsewhere.) All groups 
were tested at the beginning of the term 
and again at the end of the term. All 
York State 
Regents examination in Biology at the end 


groups took the same New 


of the term. All groups had taken the 
same conventional courses in Biology and 
in Social Studies the previous term. 

In February, 1947, administrative diff- 
culties compelled Stuyvesant High School 
to withdraw from the experiment. How- 
ever two more experimental classes and 
five control classes were set up at the 
High School of Science under the same 
arrangements as the previous term. 


EVALUATION 

Experimental and control groups were 
subjected, before and after instruction, to a 
battery of three tests as follows: 

1. Attitudes and Application of Prin- 
ciples. To determine the extent to which 
biologically and historically valid concepts 
have been assimilated. This test was pre- 
pared by the writer. 

2. Opinion Survey—S. To determine 
the degree to which a pupil thinks about 
This test 
was prepared by the: Commission of [nter- 


people in terms of stereotypes. 


community Interrelations. 

- 3. Opinion Survey—Form A and Form 
Bb. To measure attitudes toward discrmina- 
tory practices. This test, too, was prepared 
by the C.C.I. 

Other data pertinent to the problem 
were also obtained, both for the experi- 
mental and for the control groups. These 
included data on age, socio-economic status, 
intelligence quotients, ratings on school 
entrance examinations, and marks in the 
New York State Regents examinations in 
Biology. Analysis of the data was based 
upon statistical tests of the significance of 
the differences between means of control 
and experimental groups. 
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FINDINGS 


l. Test for the assimilation of valid ( 


cepts. Inthe September, 1946, experiment, 
the experimental group showed a signifi 
In the 


experiment, there were 


cant gain over the control group. 
February, 1947, 
gains in both groups but the superiority of 
the Experimental gain over the Contro 
gain was small. The smallness of the gait 
difference may have been due to the fact 
that the same teacher who had had precious 
experience with the integrated biology 
social studies program during the previou 
Fall term, taught both experimental and 
control groups during the Spring term 

2. Test for “stereotype” thinking. Ther 
was a steady decrease in the scores of all 
groups. Evidently some school or environ 
mental factor was operating to produce this 
effect. 

3. Test for change in attitude toward 
discriminatory practices. (It should be 
pointed out that of all types of pencil-and 
paper tests, this type of test is believed t 
be most closely correlated with actual 
behavior. ) 

Initially, the experimental group was 
more prejudiced than the control group 
There was no significant change in attitud 
in the control group. There was a signifi 
cant positive change in the experimental 
group. 

CONCLUSIONS 

No wide generalizations are warranted 
for the following reasons: (1) The sub- 
jects of these experiments were mentally 
superior children from middle class homes 
(2) There were few negroes. (3) The 
classes were highly saturated with Jewish 
children. (4) There was comparatively 
little initial prejudice. It remains to be 
determined whether changes in attitudes 
can be effected by similar means in groups 
of average or less-than-average mental 
ability, where the groups are racially and 
culturally more heterogeneous, and where 
there is a high degree of initial prejudice. 

This much, however, can be concluded 


that, given a group of tenth-vear higl 
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school pupils of high intelligence, and given 
» set of competent and enthusiastic biology 
and social studies teachers, the integration 
f the two subjects along lines indicated 
ibove, can bring about greater changes in 
ittitudes than are produced by our conven- 
tional courses in these subjects. 


TWO SCHOOL-MADE 


EDUCATION 
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Further experimentation is necessary, 
and would indeed be desirable, to deter- 
mine the degree to which the teacher-factor, 
the the 
organization-of-the-learning factor were re- 


nature-of-the-pupil factor, and 
sponsible for the changes in attitudes here 


rep rted. 


MOTION PICTURE FILMS FOR 


LABORATORY TEACHING OF BIOLOGY * 


ZACHARIAH 


The High School 


I. HOW TISSUE SLIDES ARE MADE 


‘fF REPARED” microscope slides are used 
r even in the most elementary courses 
in biology. But there are few students 
even in college courses in general biology 
who have an adequate understanding of 
the relationship between the “prepared” 
slide they see under the microscope and 
the tissue or organism from which the 
material on it came. 


Moreover, such 
but j 


students have little appreciation of 
what goes into the making of a “prepared” 
slide. Hence, they have a limited basis for 
interpreting what they see. Because it is 
so time-consuming, an adequate demonstra- 
tion of how slides are made is out of the 
uestion in any but histology classes. 

This film has been produced to meet the 
ibove needs. Incidentally, we have found 
it useful in providing information for the 
student who becomes interested in making 
his own slides. . Indeed, it is conceivable 
that the film may actually engender such 


in interest. 


Il. DISSECTION OF THE FROG 


\Ve inform our students that there is a 
lifference between dissection and butchery. 


nless they are given preliminary instruc- 


The 
Tissue Slides Are Made and Dissection of the 
Froa, were produced in the Bronx. High School 
f Science and were shown to members oi 


N.A.R.S.T. at the Atlantic City meeting. 


of Science, Bronx, Nex 


two films discussed in this article, How 


SUBARSKY 


York 


tion students, at best, resort to butchery. 
Such preliminary instruction traditionally 
is given in one or more of the following 
forms: 


1. Oral description of what is to be done. 


2. Printed or mimeographed description of what 
is to be done. 

3. Demonstration by the teacher of what is to be 
done. 
We have found oral instruction to be 

inadequate. Also, we have found that the 


more mimeographed instructions are elabo- 
rated, the more difficult and time-consum- 
On the 
other hand, demonstrations are ideal; but 
For 


ing they become for students. 


only for small groups of students. 
larger groups—say, thirty-five to forty— 


we find demonstrations difficult for the 


following reasons: 


1. It is difficult to get every student close enough 
to the dissection being demonstrated. 

2. Even if the above were feasible, students do 
not retain all the steps in the dissection, 

3. When an attempt is made to demonstrate one 
step at a time, it is extremely inconvenient and 
time-consuming to gather the class around the 
demonstration table as many as fifteen times 
during a laboratory period. 


This 


that every student practically has his nose 


~ 


film obviates these difficulties in 


in the demonstration while he remains at 
his own table. 

It has been judged successful by several 
have used it with 


of our teachers who 


many classes over a period of several 


semesters. 





— ee ~~ © 


~ 





SCIENCE ROOMS FOR SECONDARY SCHOOLS * 





Morris MEISTER 
High School of Science, Bronx, New York 


POINT OF VIEW 
HE products of scientific research dur- 

r ing the past few decades have altered 
our ways of living. Those changes include 
not only a host of technological applica- 
tions, about which every citizen must be 
intelligent, but also a method of solving 
problems and a scientific outlook. The 
secondary school must achieve a two-fold 
objective through its program of science 
studies. First, it must contribute to the 
general education of all pupils. Secondly, 
it must locate and further the development 
of science talented youth. Unless it 
achieves the latter purpose, an important 
national human resource will be wasted. 
Unless it achieves the former objective, the 
people will not support the plans, efforts 
and recommendations of our scientists and 
technologists. Neither objective can be 
adequately attained in the secondary schools 
without properly designed and equipped 
science rooms. 

The generally accepted program of 
science teaching in secondary schools is 
conducted in a group of specialized rooms 
provided with special facilities and equip- 
ment. The learning outcomes and teach- 
ing procedures in science are uniquely 
dependent upon the availability of these 
facilities., Teachers, laboratory assistants 
and pupils devote a large portion of their 
time and energy in procuring, devising, 
organizing, caring for, repairing and 
manipulating a vast array of teaching ma- 
terials. To a large extent, existing prac- 
tices in science teaching. in so far as they 
include the use of this specialized equip- 
ment, are the result of analysis, research 
and testing. 

TEN GUIDING PRINCIPLES 

1. Jn general, a science room is a place 
where the pupil may receive educative ex- 
periences which give better understandings 


* \ “Standard” proposed by Morris Meister 
fer consideration and adoption by N.S.T.A. 
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ef those generalisations in science that 
contribute to the enrichment af life. 

The emphasis here is on the word e.r- 
periences. As here defined, the science 
room is a means to an end rather than an 
It is not intended that the 
pupil in such a room shall imitate the re- 


end in itself. 


search workers, except in the sense that 
he, too, 1s gathering evidence on the basis 
of which he will arrive at conclusions. The 
room must make it possible for the teacher 
to so “set the stage” that questions can be 
put to nature and answers be derived 
through observation and reason on the part 
ot pupils. 

2. The experiences for which science 
rooms shall provide are justified by, and 
take their origin from, the prescribed 
program of science studies. 

Practice based on this principle will 
avoid teaching which is organized around 
facilities that chance to be available. While 
the program of science studies tends to 
change more rapidly than buildings and 
equipment, it is possible to plan rooms and 
facilities in such a way as to make adapta- 
tions and change reasonably possible. The 
recommended group of science rooms pre- 
supposes the following sequence of science 
studies in the secondary school: 

Ninth grade General Science 
Tenth grade Biology or 
\pplied Chemistry or 
Applied Physics 
Eleventh grade—Physics or 
Chemistry or 
Earth Science 
Twelfth grade— Physics or 
Chemistry or 
Earth Science or 
Special Science 


> 


3. 4 science room or facility must be 
evaluated in terms of the educative expert- 
ences which it makes possible. 

It is probably true that no necessary cor- 


relation exists between the cost of a facility 
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and its educative value. Yet it is often also 
true that teachers of ability and experience 
must devote a major portion of their ener- 
gies to overcoming handicaps due to the 
lack of proper facilities. A costly item of 
equipment is justified if its contribution is 
great over a long period of time, and if it 
releases the teacher’s energies in tlie right 
directions. 

4. A science room must be a_ plac« 
where the experience in problem-solving ts 
possible. 

The effect of this principle is not so 

much a matter of radical change in design 
and equipment as it is in attitude toward 
the use and organization of facilities. The 
latter must provide for individual differ- 
ences and special abilities. It must make 
possible the exploration of pupil interests 
and capacities. It must provide factors of 
enrichment. It must be noted that prob- 
lem solving requires some degree of skill 
in manipulating science materials, and in- 
struments of measurement. In short, this 
principle justifies the various laboratories 
in which pupils can themselves carry on 
experiments adapted to their level of ma- 
turity and understanding. 
5. The design of both science class- 
rooms and laboratories should provide 
facilities for effective teacher and pupil 
demonstration. 

The work of many investigators has 
called attention to the value of demonstra- 
tion teaching. Demonstrations are essen- 
tial to many types of learning in science. 
Many laboratory exercises can be more 
effectively presented as teacher or pupil 
demonstrations. In planning science rooms, 
therefore, considerable attention must be 
given to this activity. The size, position 
and equipment of the demonstration table 
Visibility, 
illumination, accessories, proper display, 


are matters of importance. 
convenience, time-saving and labor-saving 
devices, and the avoidance of waste motion 
are all factors to be considered. 

6. Certain science rooms should provide 


facilities for individual laboratory work. 
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Manipulative skills, resourcefulness, and 
facility in problem solving can come best 
from a teaching procedure which enables 
At least 
three types of activities must be possible in 


pupils to experience individually. 


a laboratory. 

a. Exercises required’ of all pupils and 
requiring multiple sets of equipment which 
develop better understanding and_ skill in 
manipulation. 

b. Laboratory exercises from which stu- 
dents may select in accordance with special 
needs and interests. 
originating in 


c. Exercises problems 


formulated by pupil or teacher. These 
problems may be original or may _ be 
modeled after some basic research or 
cliscovery. 

7. Science rooms should provide certain 
facilities for objectification by means other 
than use of concrete materials. 

This guiding principle calls attention t 
such items as the blackboard, bulletin 
hoard, display fixtures, charts, and espe- 
cially the rapidly developing class of facili- 
ties referred to as audio-visual instruction. 
Oiten these facilities can provide experi- 
ences as real to the pupil as are many of 
the demonstrations and the laboratory 
exercises. They may surpass the latter in 
variety, clarity, and pertinency. Occasion- 
ally they may supplant a demonstration or 
l:.boratory experience involving hazards or 
exorbitant cost of a complicated skill not 
to be expected at the secondary school 
level. Hence science rooms must include 
facilities for the operation of such devices 
as the motion picture, radio, sound record- 
ing and production, and television. 

8. The planning of science rooms and 
their equipment should be a cooperative 
project in which the architect, the engineer 
the educational supervisor and the sctenc. 
teacher each play a proper part. 

The experience and knowledge of eacl 
of these individuals must not be ignored. 
Great saving in cost and increased efficiency 
in use can result from cooperative plan- 
ning. Among the important questions that 


A 


a 
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such planning must answer for each school 
in advance of construction are: 

a. How large shall the science rooms be ? 

b. How many pupils shall they accom- 
modate ? 

c. How shall the science rooms be 
grouped ? 

d. On what floor shall science rooms be 
located ? 

e. How shall preparation rooms and 
storage rooms serve the needs of science 
classrooms and laboratories ? 

9. In schools designed for 1,500 or more 
pupils, the numbers enrolled in_ science 
courses and the number of science teachers 
involved are such as to require facilities 
that can best be administered by laboratory 
assistants. 

Since the teaching load of science teachers 
is ustially the same as for teachers of other 
subjects, science teachers must have the 
service of laboratory assistants. This, in 
turn, presupposes the availability of prepa- 
ration rooms where materials can be effec- 


us 
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tively organized for use by 8 to 10 science 
teachers, both for demonstrations and for 
Adequate 
preparation rooms and _ storage facilities 


individualized laboratory work. 


will pay for themselves in .the long run 
through lower maintenance and_ replace- 
ment cost. Without such facilities, large 
schools are compelled to reduce drastically, 
or even to eliminate, demonstrations and 
laboratory experiences for pupils: 

10. Adequate 
talented youth demands the special facilities 


provision for science 
referred to as biology and physical science 
project rooms. 

While the elementary laboratory rooms 
and science recitation rooms will meet the 
needs in general education, the science 
project rooms provide an outlet for the in- 
terests of those gifted in science. The 
latter rooms must be so designed as to 
make creative work possible. They also 
provide facilities for the science teacher to 
continue his’ professional development. 
They are also the basis for an in-service 


training program for science teachers. 


MEETING THE NEEDS OF NEGRO TEACHERS 


Epwarp K. WEAVER 


State Teachers College, 


NE trend in education is to bring the 
O school and community closer together 
into such intimate relationship that the 
social, human, and natural resources of the 
community may be used better to solve the 
problems of all the people, serve their in- 
terests, and satisfy their needs. But efforts 
of Negro teachers, in the segregated 
schools, to fuse the Negro people into the 
life of the community involves them in basic 
and fundamental conflict with the prevail- 
ing cultural pattern. The very nature of 
the bi-racial and segregated pattern within 
the South isolates institutions which train 
Negroes for teaching, and demands that 
teachers of Negro youth develop special 
skills, attitudes, useful techniques of com- 
munity integration, and that these teachers 


Montgomery, Alabama 


gain special competency to deal with 
socially significant and highly controversial 
issues which are a part of everyday living 
as a Negro in the American democracy. 
Those socially significant and controversial 
issues lie in areas to which science has a 
great deal to contribute. 

A study was made to ascertain the extent 
of teacher knowledge about the communi- 
ties in which they teach; to ascertain 
teacher opinion about some socially signifi- 
cant and controversial issues which lie in 
areas of science education ; and to ascertain 
the significance of these findings for clari- 
fication of the educational needs of Negro 
teachers. Questions were asked to ascer- 
tain teacher knowledge about the com- 
social, and natural 


munity’s physical, 
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resources ; its industries, businesses, com- 
municative and transportative facilities ; its 
local government and provisions for social 
welfare, housing, recreation, and library 
the the 


people; the children who are taught and 


facilities ; educational level of 
the homes from which they come; provi- 
sions for frequent and direct contact with 
the facts, ideas, social practices, traditions. 
and institutions which are a part of the 
community. A second phase of the investi- 
gation involved the opinions of teachers as 
to their responsibility in dealing with un- 
solved socially significant and controversial 
issues to whose solution science has a con- 
tribution to make.! 

The data of this study indicate that the 
majority of teachers who work in schools 
for Negro youth are graduates of a Negro 
college. Too large a number of these 
teachers are teaching in areas of subject 
matter specialization for which they were 
not prepared in college. This is especially 
true of science majors who are teaching, in 
a majority of instances, in areas of subject 
matter without either a major or, often, a 
minor in science. Too many of these 
science teachers report a concentration in 
chemistry, but are teaching biology and 
physics. The evidence supports the con- 
clusion that there has not been enough 
guidance of teachers into the elementary 
field of specialization, and a dispropor- 
tionate preparation for chemistry research, 
when the teaching needs lie in biology and 
physics. Colleges have not shouldered their 
responsibility to prepare teachers for the 
schools in which they will work. 

In each section dealing with specific 
aspects of the community, respondents indi- 
cate that college courses were of least value 
in providing them with knowledge about 
the 
data are considered, these teachers cannot 


the community. Regardless of how 
be said to have adequate preparation for 
participation in an educational program 
based on a school-community approach to 


1 Edward K. Weaver. Meeting the Needs of 
Negro Teachers. Unpublished doctoral project, 
Teachers College. Columbia University, New 


Yu wrk, 1947. 
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An 


important educational need is provision of 


the problems of community living. 


adequate opportunity to secure competency 
necessary to work in an educational situ- 
ation demanding school-community inte- 
gration of the materialls of the educative 
process. 

Further, teachers used conversations to a 
rather high degree to secure knowledge oi 
the community which they did possess. 
This indicates the need to provide prospec- 
tive and in-service teachers with adequate 
tools for collecting information about the 
community. The need is to develop within 
students competency in interview and other 
conversational techniques, and techniques 
and skills of conducting community sur- 
veys in realistic and meaningful situations 
while in college. 

The urgency of the Negro people pro- 
gressively to solve their problems of full 
integration into American life forms the 
base for the most serious consideration and 
concern for utilization of all the human, 
social, and natural resources of the com- 
munity in solving personal-social problems. 
Without integrating the 
Negro people into the community, the 
school-community program becomes sterile 


techniques for 


and ineffectual, for the school thereby has 
failed to concern itself with the everyday 
life problems of its clientele. 

The task is to prepare teachers who will 
work in such manner that they are inti- 
mately connected with the life of the com- 
munity, and the school will serve as a center 
for many community activities using com- 
munity resources to improve the community 
situation. At present, college courses are 
of least value in providing teachers either 
with knowledge of the community, or tech- 
niques to secure this knowledge. At present 
teachers do not know enough about the 
communities in which they teach to serve 


persons of school age, and certainly not 


persons of all ages and groups, either in 
the evening or during the day, through the 
school’s workshop. 


library, gymnasium, 


assembly hall. or other facilities of the 


school. 
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There exists a direct relationship be- 
tween the historical, social, political, eco- 
nomic, and cultural milieu. The isolation 
of the Negro people in American life re- 
sults in an educational pattern designed to 
prevent the Negro people from creating the 
social changes which are necessary to pro- 
gressively eliminate the now generally 
unsatisfactory conditions of Negro life in 
America. There is an important relation 
between the failure of colleges preparing 
Negroes for teaching to provide Negro 
teachers with the competency to deal with 
the problems which most affect the Negro 
people. The success of the cultural and 
economic pattern in preventing the Negro 
people from securing competency to fully 
integrate themselves into community life is 
a function of the Negro college which, as 
the formalized and institutionalized repre- 
sentative of the prevailing cultural pattern. 
is designed to increase the isolation of the 
Negro people from the culture. The pre- 
vailing cultural pattern, then perpetuates. 
through pseudo-scientific postulations, white 
supremacy and racist dogma, segregation 
and discrimination, and isolation of the 
Negro people. The result is that, through 
the segregated Negro 
teachers are provided an inadequate prepa- 


Negro college, 


ration and insufficient technique to deal 
with those very school-community prol- 
lems whose solution would abolish patterns 
of discrimination and segregation. 

The cultural pattern of the United States, 
especially in the South, is inconsistent and 
contradictory. It is based on the American 
slogan of justice, equality, liberty and 
inalienable rights for all, but at the same 
time forces onto the Negro people assump- 
tion of inferior roles, and realization of 
democratic relations on planes of low 
reality. The segregated Negro college pre- 
paring Negroes for teaching must work 
within this inconsistent pattern. What do 
these colleges adopt as the pattern of 
belief and conduct in socially significant 
and controversial areas on which there is 
scientific evidence ? 


Education and science are two areas 
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wherein there exists a considerable respect 
and acceptance among the people. They are 
likewise the two most clearly adapted and 
accepted instruments for realization of the 
democratic aspirations of the Negro people 
But these two areas have been the very 
instruments which have been used most 
ineffectively. Our society desires, perhaps, 
needs, this result. 

Teachers were asked their opinions about 
the immutability of human nature. (ues 
tions included opinions on whether man has 
inborn tendencies or predispositions for 
certain cultural forms, social and economix 
arrangements, religious experiences, predis- 
positions towards communism, fascism, or 
cemocracy, polygamy or monogamy, or 
acquisition and accumulation of privat 
property. The teachers’ opinions indicate 
that they implicitly assume that the traits 
common to American culture today are the 
correct and “natural” ones. The teachers 
refused to take a stand on whether eithe 
inheritance or culture is the largest deter 
mining factor. 

College teachers, high school teachers, 
and graduating college seniors revealed con 
fused and contradictory opinions on the 
immutability of human nature, opinions 
which were not based on any apparent re 
liance upon the findings of science and 
cultural anthropology. The respondent; 
were confused about institutions and ways 
of life which exist or have existed and are. 
as a consequence, incompetent to teach for 
democracy. Further, the fact that most 
Negroes have never had opportunity t 
experience democracy adds to the incon 
sistency and contradiction of the respond 
ents in regards to democracy as a workabk 
philosophy and way of life. There is real 
educational need to provide these teachers 
with available scientific evidences 01 
present and past ways of life and institu 
tions. The evidence supports the conclusio: 
that the economic and cultural isolation of 
the Negro people, patterns of segregation 
and discrimination, inferior educational! 
facilities for Negroes, combine to cause 


Negro vouth to leave schools with incon 
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sistent and contradictory opinions about 
the most important aspects of American 
democratic life. There is reason to ques- 
tion the benefits of four years of college 
preparation which results in such confusion, 
both on the part of teachers as well as 
students. 

However, cultural as well as economic 
factors do not provide adequate bases for 
continued failure of Negro colleges and 
teachers to provide adequate opportunities 
for students to have experiences calculated 
consistent and 


to develop within them 


scientific points of view. It cannot be 
assumed that concepts of racial inferiority, 
or patterns of segregation and discrimina- 
Neither 
justified on 


tion will disappear spontaneously. 
slavery nor fascism were 
scientific bases, but they operated neverthe- 
less. What is needed is the highest levels 
of competency in the Negro school, a con- 
scious and deliberate approach to the prob- 
lems of American democracy, a plan and 
approach to the solution of the Negro prob- 
lem through utilization of the method and 
materials of science, and provision of tech- 
niques for application of knowledge in 
bringing about necessary social change and 
reconstruction. The need is for a more 
realistic approach to the solution of the 
problems of the Negro people by Negro 
teachers in Negro schools. 

Teachers were asked their opinions about 
significant differences in inborn psychologi- 
cal traits and abilities of children from 
various socio-economic groups, or whether 
differences result from environmental vari- 
ations. The majority of the teachers be- 
lieve that differences in ability result from 
the impact of both the environment and 
heredity. However, respondents believe 
that the biggest factor producing these dif- 
ferences is biological inheritance. Recent 
concepts, however, supported by scientific 
evidences tend to support the opposite con- 
clusion. College teachers, high school 
teachers, graduating college seniors accept 
the status quo as an indication of the indi- 
vidual’s innate traits and abilities. Thus the 


respondents felt that education would not 
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help individuals to rise to higher socio- 
economic levels, and imputed the reason 
for this to inborn psychological traits and 
abilities rather than the economic system 
the assumption was that inferior individ- 
uals are in the low socio-economic levels. 

The implications of this point of view 
lie in the fact that the majority of the 
Negro people have low socio-economic 
standing, hence, the assumption actually 
means that the Negro teachers responding 
in this study assume that Negroes (the 
majority) are innately inferior and _ their 
low socio-economic status results from in- 
ferior biological inheritance. 

Teachers were asked to give opinions on 
significant differences in psychological 
traits and abilities of individuals of various 
races, and to 


express opinions as to 


whether differences which appear result 
from cultural differences and cultural pres- 
sures. A high percentage believe that 
environmental factors, including cultural 
pressures, are responsible for the largest 
amount of differences which exist between 
But 


the respondents felt that white Americans 


ethnic, religious and other groups. 


and Mexicans possess more native inferi- 
ority than other groups mentioned in the 
study. This is in contrast to other studies 
which indicate that respondents believe in 
the native inferiority of Negroes. It is 
that it that the 
prejudices of the group expressing opinions 


important in indicates 
becomes a factor of response to the prevail- 
ing cultural pressures. Hence, either group 
projects onto the other group the cultural 
pattern of allegation of native inferiority. 
The prejudice exists in opposite directions. 
Negro teachers, then, have prejudice 
against white Americans and Mexicans, but 
also are confused and contradictory in such 
prejudice as revealed in their response pat- 
terns. 


of the 


The cultural position and isolation 
Negro people in the American 
democracy is of such nature as to force the 
Negro people to develop such distorted and 
tilted reactions since the prevailing cultural 
pattern is also distorted and tilted in terms 


The 


of racial myths of white supremacy. 
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need, then, is to deliberately and con- 
sciously, and in a planned sequence of edu- 
cational experiences, explore and explode 
the fallacies of racist dogma both as applied 
to the Negro people, Mexicans, whites, 
and other groups in the society. 

Teachers expressed opinions as_ to 
whether science teachers should deal only 
with the empirically determined body of 
scientific facts, or go beyond the facts into 
socially significant controversial areas into 
the realm of opinion and value judgment. 
College teachers, college graduating seniors, 
and high school teachers contradict them- 
selves in each specific question in this area. 
As an example, college seniors believe that 


science teachers should only engage in 
those areas in which conclusive factual 


material is available, but they also believe 
that it is important and necessary that 
science education actually deal with present 
unsolved problems and offer science’s best 
evidence on these problems. The college 
courses did not deal with such controversial 
and socially significant issues, since teachers 
did not indicate that even soil erosion, an 
ever-present problem still in the South, had 
been dealt with in their professional prepa- 
ration. Hence, the conclusion seems justi- 
fied that neither the college teachers, college 
graduating seniors, or high school teachers 
had the necessary backgrounds of scientific 
knowledge to form opinions and value 
judgments. 

Of sixteen controversial but socially sig- 
nificant issues on which teachers expressed 
opinions neither the college teachers as a 
group, college graduating seniors as a 
group, nor the high school teachers as a 
group made identical selections. Subject 
matter specializations did not make appar- 
ent differences in the avoidance of these 
areas. The majority of respondents agree 
that socially significant controversial issues 
are of importance in science education, but 
they also indicate that they would avoid 
most of them in their teaching. Reasons 
given are insufficient personal knowledge, 
lack of pupil maturity, fear of disapproval 


ol parents, and fear of pressure from out- 
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side groups. Issues avoided include man’s 


place in evolution, political questions in- 
volving conservation of natural resources, 


socialized medicine, consumer education, 


sex education, moral codes and ethics, rela- 
tive merits of the healing arts, conflicts in 


view of the universe and man’s place 


therein, and conflicts between traditional 


beliefs and science. The college graduating 


seniors were most concerned with these 


questions. Teachers avoid those issues 


which they believed to be most important in 
F¢ r to 
deal with these problems means a change in 


solving the problems of youth. 


the method and content of instructional 


programs, and provision of specializations 
so that teachers may teach scientific aspects 
of problems which young people and adult 
must, and will, deal. But the colleges 
preparing teachers still operate on subject 
matter areas of 


specialization biology, 


chemistry, physics, and other courses, 
hence teachers are not competent to deal 
with problem areas, and, consequently, 
avoid these areas in their teaching. 
Teacher opinion on evolution, man’s 
place in evolution, and whether evolution 
should be taught in the schools is equally 
confused and contradictory. Responses 
become an index to the inability of teachers 
to deal effectively even in areas wherein 
there is a considerable body of scientific 
evidence. Evolutionary doctrines and 
theories have accumulated a vast body of 
scientific materials, yet these teachers can- 
not be said to express scientific attitudes 
The 
opinions about control of scientific research. 


While 


trend to accept the social function and role 


toward evolution. saine is true of 


there is, in our society, a general 
of science and a growing belief that scien- 
tists must take leadership in seeing that 
scientific inventions and discoveries are put 
to social use for benefit of all the people, 
such increasing concern for the social func 
tion of science is not reflected in the opin 
ions of these Negro teachers. The conclu 
sion seems justified that the opinions of 
these teachers reflect their inadequate col- 


lege preparation and isolation from the 
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mainstream of important everyday decision 
in the American society. 

Teacher opinions on determinism, super- 
natural intervention into the affairs of men, 
and interpretations of the relation of science 
and traditional religious beliefs indicate the 
existence of a great deal of misconception, 
misinformation, superstition, anachronism, 
and pseudo-science among Negro science 
teachers. Teacher opinion included the 
opinion that it is wicked to inquire into 
religion and determinism, and_ yielded 
instances where more than 50 per cent of 
the high school teachers felt that sincere 
prayers for rain are helpful, that natural 
explanations cannot account for cases of 
dreams come true, that systems of astrol- 
ogy. numerology, and other such methods 
can offer indication of future events. 

To the extent that the respondents in 
these studies 


represent Negro teachers, 


and their opinions are their true opinions, 
the following summarization may be made : 


1. The majority of Negro teachers are grad- 
uates of Negro colleges. 

2. These teachers have a wide varied back- 
ground of information and knowledge about the 
communities in which they teach. Information 
and knowledge about communities is secured, 
essentially, through conversations and reading 
after the teachers leave college. The teachers 
claim, without exception, that college courses are 
of least value to them in enabling them to know 
the communities in which they teach. 

3. A large majority of teachers conceive as 
their function, the task of facing, with young 
people, the problems, needs, and interests of 
society, and in bringing to bear their specialized 
abilities on the progressive solution of these prob- 
lems. These teachers conceive as their role and 
function the increasing satisfaction of the needs, 
interests, and problems of young people, and the 
resolution of tensions which are theirs. 

4. In spite of this professed belief in such re- 
sponsibility, these teachers avoid, for the most 
part, the very controversial and socially signifi- 
cant issues which represent areas in which young 
people must, or are extremely likely to deal. The 
issues avoided are, for the most part, those which 
are most significant in solution of the problems of 
society. Lack of pupil maturity, disapproval of 
insufficient personal knowledge are 
listed as reasons for avoiding these issues. 


parents, 


5. Teachers expressed opinions on the relative 
weights of the two causative factors, environment 
and heredity, in producing racial and _ socio- 
economic differences; the immutability of human 
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nature in regard to development and mainte 
nance of the institutions and ways of life: 
evolution and Man’s place therein; control ot 
scientific research for Man's welfare; univer 
sality of goods and bads; fatalistic determinism 
supernaturalism, and the relation between tra 
ditional religious beliefs and science. A charac 
teristic of the responses was inconsistency, con 
tradiction, and confusion on each item, and a 
failure to apply scientific, pragmatic, materialistic 
attitudes, habits of thinking, or reasoning to the 
responses. No pattern of response, other than 
contradiction and inconsistency could be predicted 
in either instance. 

6. The data indicate that teachers in schools 
for Negroes differ markedly in their opinions and 
professional preparation with teachers in schools 
for whites. Statistically significant differences 
between the opinions and professional preparation 
were apparent on every general question and in 
many specific instances. The cultural factors, the 
disadvantages of segregated schools and isolation 
from the mainstream of the cultural pattern, may 
be almost totally accredited for this situation. 

7. Teachers are aware of the inadequacies in 
their preparation and consider present science 
education programs as more designed for prepara- 
tion of doctors, engineers, research specialists and 
of little functional value to teachers; teachers 
suggest areas of specialization be set up to include 
more attention to study of. and research upon. 
growth and development of the human being: 
matters concerning sexual adjustment, marriage 
and the like; matters concerning food require- 
ments and metabolic changes; mental health and 
hygiene; development of a coherent world view 
and ability to adjust conflicts in thinking which 
arise from scientific interpretations of the nature 
of the world, man, and society ; more attention to 
propaganda analysis; more attention to conser- 
vation of human, social, and natural resources; 
more attention to solving and dealing with prob- 
lems of consumer education, transportation, com- 
munication, consumer action, and governmental 
control of the productive process; more attention 
to the impact of science on society and the impli- 
cations of science for development of modern 
industrial power age; more attention to principles 
of ethics which are consistent with the findings 
of science and are workable in a modern techno- 
logical society; more attention to research con- 
ditions and methods which must be fulfilled before 
generalizations are made; more attention to con 
troversial issues such as political questions of 
labor and government, control of resources. 
socialized medicine and racial prejudice; and 
more attention to the nature of man, his behavior, 
and his various cultures. 

8. Teachers are concerned with present inade 
quacies in teacher education which stem from 
failure of the colleges to provide opportunities 
for prospective teachers to spend a considerable 
time in studying the needs, interests, and prob 
lems of children, their varying abilities and back 
grounds, and developing competency to deal wit! 
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children who differ in their needs, interests, and 
solve problems in terms of varying abilities and 
backgrounds of experience. 

9. Teachers feel there is need to spend more 
time in evaluating professional teacher prepara- 
tion. Teachers wish to observe the application of 
educational theories in concrete situations, and 
state their concern over the disagreements on 
point of view and approaches which are presented 
in various courses. 

10. Teachers express a concern and desire for 
the colleges preparing teachers to assume their 
role and function so that teachers may develop 
those competencies through which teachers may 
deal with socially significant controversial issues 
which are vital and real and important in every- 
day community life, and which are specifically 
designed to fully integrate the Negro people into 
American life. 

CONCLUSION 

The culture within which the Negro 
people operate is of such nature as to force 
on the Negro people a contradictory and 
inconsistent approach to the basic aspects 
of living in a democratic social order. This 
contradictory position and approach to 
everyday living is reflected in the confused 
and inconsistent opinions, beliefs, attitudes. 
and techniques which Negro teachers make 
to the vital problems with which young 
people must cope. Young people will deal 
with problems of sexual relations, venereal 
diseases, moral codes and ethics, conflicts 
between traditional religious beliefs and 
science, and other such problems whether 
or not they are provided with adequate and 
scientific evidences on which to make value 
judgments. Obviously, young people will 
make more mature and wiser decisions 
when they have scientific and valid bases 
for the making of decisions. 

Teacher training institutions are faced 
with the necessity of providing opportuni- 
ties to preservice and inservice teachers to 
overcome the cultural limitations and inhi- 
bitions which presently prevent participa- 
tion of Negroes in American life. Teacher 
education institutions must provide teachers 
with the competencies and techniques for 
dealing with issues which are inimical to, 
or in conflict with, the prevailing cultural 
pattern. At present Negro colleges are 
not providing Negro teachers with such 
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competency and technique. Hence, these 
colleges function as the instruments per- 
petuating the prevailing cultural pattern, 
and preservice and inservice teachers are 
not only confused and contradictory in their 
opinions, beliefs, and patterns of conduct 
but are also actually incompetent to deal 
effectively with the problems of everyday 
living which are of most importance in the 
lives of Negro youth. The result is an 
educational and professional preparation of 
Negro teachers which is devoid of con 
sciously planned experiences designed t 
develop within Negro teachers, opinions, 
beliefs, conduct, attitudes, techniques, and 
competency concerned with the socially 
significant and controversial problems and 
issues involved in being a Negro in the 
United States. Further, these controversial 
and socially significant issues are, at the 
same time, those very issues which are, for 
the most part, of most concern to the Negri 
people. They are the very issues whos 
solution would solve many of the important 


problems of American democracy. 


IMPLICATIONS 

Traditional fields of specialization are 
fields which grew up as research revealed 
new knowledge in more specialized form 
The practice of studying from the general 
to the narrowly special in order to gan 
research competence neglects the needs of 
teachers—needs which are quite different 
from those of the research specialist, engi- 
neer, or doctor. The marked difference 
between courses offered in science de 
partments and the work teachers actually 
engage in indicates the inadequacy of the 
present science education program. Fur- 
ther, the proportion of research specialists, 
doctors, engineers is quite small, and does 
not warrant the distorted emphasis whereby 
science education programs are contered 
around preparation for professions other 
than teaching in many colleges. 

This does not mean that specialization is 
being abandoned, or that more doctors, 
engineers, and research specialists are not 


needed. In fact, the advantages of speciali 
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zation is exactly the point in question. 
What is needed is a science education pro- 
gram designed specifically for the speciali- 
zation of teachers, just as at present science 
curriculum offerings are designed specifi- 
cally for preparation of doctors, engineers, 
Teachers with 


and research workers. 


science education background must deal, 
with young people, with the needs, interests, 
and problems of the individual and society. 
Present science education curricula do not 
provide such preparation. 


RECOM MENDATIONS 


1. Science education programs should abandon 
their present emphasis on subject matter to 
preparation of teachers for a functional emphasis 
on the major areas of social living. The curricu- 
lum for teachers should include units or courses 
in such functional areas as research and analysis 
of the needs, interests, and problems of the people 
indicates as important and necessary in the 
preparation of teachers in schools for Negroes. 
This demands a program of research in science 
education designed to ascertain those areas of 
functional living, and preparation of unit and 
course materials for teaching in these areas on 
the college level. Such course-unit materials 
should utilize community resources, and operate 
on a core, integrated, functional basis. 

2. Science education programs for teachers 
should be so designated and distinguished from 
programs of preparation for medicine, research, 
and engineering. 

3. Educational and professional courses should 
be so reorganized as to provide adequate and con- 
sciously planned opportunities for preservice and 
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inservice teachers to gain experience in the 
analysis of the role of the school in the com 
munity. Preservice and inservice teachers should 
be provided with skills and competency to use the 
educative process in solving community problems. 

4. Science education programs should con 
sciously and deliberately and adequately provide 
opportunities for prospective and __ inservice 
teachers to develop scientific, realistic, materialis 
tic opinions, attitudes, beliefs, and patterns of 
conduct about socially significant and contro 
versial issues, including as one common approach, 
the role of the Negro people in the American 
culture, and the interaction of the Negro people 
and impact of culture on the Negro people. Sig- 
nificant and controversial issues and areas of 
living should include development of opinions and 
value judgments in areas such as racial and 
ethnic differences, socio-economic differences, 
immutability of human nature, evolution and 
man’s place therein, control of scientific research 
for benefit of mankind, universality of goods and 
bads, supernaturalism and fatalistic determinism, 
and the social function of science. Students 
should be provided with techniques and com- 
petencies for dealing with problems which arise 
in everyday life to which science has a contribu- 
tion to make in way of solution. 

5. The professional education of teachers 
should be organized around functional areas of 
social living and scientific specialization in areas 
such as life and environment; human growth and 
development; reproduction, mating, and sex 
responsiveness; the nature of the physical uni- 
verse and changes through time; human nature; 
production, distribution, and consumptions of 
materials and energy; health; human physiology ; 
communicable diseases; consumer education; 
propaganda analysis; scientific world view ; man’s 
position in the world of living things; the social 
function of science; and political questions arising 
from the impact of science on society. 


SUGGESTIONS FOR TEACHING SELECTED MATERIALS 
FROM THE AREA OF THE INTERRELATIONS OF 
LIVING THINGS AND THEIR ENVIRONMENT 
WITH PARTICULAR ATTENTION TO 
PROBLEMS OF GOOD LAND USE 


Ouiver S. Loup 
Antioch College, Yellow Springs, Ohio 


HIs strange title—which has already 
joanne a considerable portion of 
my allotted twenty minutes—can be very 
For it is also the title of 
an unpublished manuscript, completed in 


simply explained. 


1943 as one of the “Suggestions for Teach- 
ing” monographs, planned and prepared by 
the late Bureau of Educational Research in 
Science, at Teachers College, Columbia 


University. These monographs accom- 
panied, in certain instances, corresponding 
volumes in the “Science for Modern Liv- 
ing” series, written for the 
The “. 

Use” monograph was designed to accom- 
pany Paul Sears’s book, “Life and En- 
vironment,” which should be well known to 


jureau by 


invited experts. Good Land 


any one professionally concerned with the 
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improvement of science teaching in general 
education. 

Now while the Bureau was at work, an 
era in American history was passing. 
Between the latest rewriting of the mono- 
graph (in 1943) and the reading of this 
paper (in 1948), the passing of that era 
call it pre-atomic, Roosevelt, or what you 
will—has become recognizably complete. 
(Which of you has been so inactive a citi- 
zen of the republic or so irrelevant a 
teacher of science in general education that 
he has not felt this turn in events, not only 
vaguely but concretely, in the form of un- 
pleasant interferences with his living and 
his working?) Obviously | assume that 
the science teacher neither works nor 
should pretend to work in a social vacuum, 
independently of the developing crisis of 
the social order. I further assume that it 
is proper and should prove instructive to 
examine, if only briefly, the context of social 
change within which we have been and are 
attempting to advance our professional 
efforts. 

There is both something persistent and 
something ever new in what we try to 
accomplish. The persistent component 
derives from at least two sources: the 
stubborn continuity of unsolved problems 
and the slowly growing core of tested 
theory and practice. The ever-new com- 
ponent derives from at least three sources : 
the emergence of unprecedented problems, 
the infinite variety with which continuing 
problems present themselves, and the recur- 
rent revisions of our theory and practice 
All this is well 
illustrated by the history of science-teach- 


as our endeavor matures. 


ing in general education, perhaps especially 
when that history is viewed in the context 
of social trends. 

How can the era that has just passed be 
best summarized for this purpose? It 
began, as I am defining it, with the descent 
of the American economy into the Great 
Depression; with perhaps twenty million 
Americans seeking employment in vain; 
with the bankruptcy of a Presidency hesi- 
tant about intervening ; with the publication 
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oi the “Recent Social Trends” 


report of the 


President’s Committee which had engaged 
some of our leading social scientists in 
documenting how “cultural lag’’ generates 
social problems ; with the publication of the 
National 


Thirty-First Yearbook of the 


Society for the Study of Education that 


redirected attention to the responsibility of 
educating all the children of all the people 
in the scientific processes of problem-solv- 
ing, throughout the vears of public educa 
tion; with Mr. Roosevelt entering the 
White House; and with, in far-off Man 
churia—no larger, as is said, than a man’s 
hand—the cloud of military aggression in 
defiance of the predictably impotent Leagu« 
of Nations. 

The era got under way by trial and error 
Unusual, improvised, and often contradic- 
tory measures, executive and _ legislative, 
brought a reversal in the trend of the na- 
tional economy. <A vast political ground- 
swell developed, lifting millions of citizens 
into a rediscovery of their direct concern 
with political action, a great majority of 
them into the popular coalition that sup 
ported the emergent domestic and foreigi 
policies of the New Deal throughout the 
longest administration in the history of the 
republic. Panic and despair gave way to 
the courage and confidence that character 
ize even first efforts to use scientific and 
democratic processes in problem-solving 
(In Germany, the Nazi Party, led by Adolt 
Hitler, came into power, committed to pre- 
paring and executing the most dangerous 
conspiracy of all time against the demo 
cratic experiment, in Germany and every- 
where in the world. ) 

Yes, I characterize the era just passed 
as an era of problem-solving—problem- 
solving that stirred the people deeply, in- 
volving them at their grass (and concrete 
roots and relating the work of scientific 
men in a fresh, direct way with the griev- 
ances and aspirations of the people. 

Now problem-solving begins with the 
identification of the problem. The data 
were available and, even after partial eco- 


nomic recovery, could be interpreted to 
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mean “one third of a nation ill-housed, ill- 
clad, ill-nourished,” by modern, scientific 
criterions of good housing, good clothing, 
and good nutrition and in an era when 
there is “enough and to spare”—as Kirtley 
Mather demonstrated '—of resources and 
technics to sustain equivalently high stand- 
ards of living and democratic institutions 
everywhere in the world, certainly in 
America. Further analysis ramified, of 
course, into a vast array of increasingly 
specific sub-problems, each requiring def- 
nition and, if not solution, at least remedial 
action. Anything like a comprehensive 
schedule of achievements and failures is not 
necessary or attempted here. Taken to- 
gether, such achievements and _ failures 
constitute the labor, farm, and social legis- 
lation of the New Deal. 

How this bears upon the argument of this 
paper can be readily summarized. Work- 
ing people were encouraged, especially by 
the Wagner Act, to build wnions of their 
own choosing, in order to bargain collec- 
tively with their highly organized em- 
ployers. The resultant organization of the 
basic industries provided the American 
people with their single, most powerful 
bulwark against indigenous fascism. (They 
need that bulwark.) Farming people were 
encouraged to join together in cooperatives 
and in local planning committees, to reverse 
the rural trends toward tenancy, top-soil 
destruction, and poverty. The people of 
the Tennessee Valley were encouraged to 
participate in democratic planning proc- 
esses for developing the resources of the 
river valley according to a unified and long- 
range strategem for improving their way of 
life.* The people of the great cities were 
encouraged to organize lacal housing au- 
thorities for the purpose of replacing slum 
areas with housing projects designed to 
agree with long-term master plans for the 


thoroughgoing reconstruction of our cities. 


Kirtley Mather. Enough and To Spare. 
Harper and Bros., New York, 1944. 
*Ellis Hartford. Our Common Mooring. 
University of Georgia Press, Athens, Georgia, 
1941. 
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The people generally began to appreciate 
that freedom and security are not alterna 
tives, to be bargained for, one against the 
other. They began to enlarge their con 
ception of the conservation of natural 
resources to embrace the rationale of com- 
prehensive planning—local, State, regional, 
national, world—for the development of a// 
resources—natural, technical, and human. 
‘They understood Pare Lorentz when he 
asserted (in the sound track for the docu 
mentary film, “The River’) that planning 
for water requires planning for the land 
and, inescapably, planning for and_ by 
people. They began to recognize, in the 
face of the mounting challenge to democ- 
racy, at home and abroad, that the Bill of 
Rights of 150 years before is in no sense 
an obsolete document ; on the contrary, that 
it requires extension to include what 150 
vears of scientific work and continuing 
industrial revolution have made _ possible 
and necessary—a new bill of economic 
rights for the American (and any other) 
people.* The two traditional freedoms— 
of speech and religion—have become sup- 
plemented by two new freedoms—from 
want and from fear. The people began to 
know that it must become their prerogative 
to institute as comprehensive a system of 
social security as ever they might find pos- 
sible and desirabie. 

Finally, the people were enabled to 
identify their enemy—and let no one 
assume that the people have no identifiable 
enemy !—by his consistent interference with 
their problem-solving processes; abroad in 
the shape of fascist governments openly 
conspiring to defeat the democratic experi- 
ment everywhere ; at home in the shape of 
an inexorably concentrating, private eco- 


4 


nomic power? institutionally driven to 


defeat the democratic experiment, first, in 
America, and then, everywhere. For in 


‘ National Resources Planning Board. Post- 
Ivar Agenda. United States Government Print- 
ing Office, Washington, D. C., 1942. 

' Franklin Roosevelt. \/essage to Congress of 
-Ipril 29, 1938. Senate Document 173, 75th Con- 
gress, 3d Session. United States Government 
Printing Office, Washington, D. C. 
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the wider world, nation after nation lost 
its independence under fascist attack and at 
home the struggle for and against solving 
the crucial social problems in the interest 
of the greatest number rapidly deadlocked. 
The interrelations of foreign and domestic 
policies were revealed, as the struggle to 
formulate them soundly proceeded with 
greater and greater difficulty. 

It was, I argue, an era of problem-solving 
that had run into a fateful impasse even 
before the fires of the Second World War 
had leaped back to sweep the continent of 
Europe. And in this era of problem-solv- 
ing a great educational ferment was work- 
ing. When the people begin to learn such 
fundamental lessons outside the schools, 
they find, among their resources, those pro- 
fessional workers within the schools who 
are specially educated or educable in the 
scientific spirit and the democratic faith. 
Challenged by the great need for identify- 
ing and solving crucial social problems and 
by the fascist challenge to reason and 
democracy, these professional workers came 
to recognize how scientific and democratic 
processes are, in coordinated development 
and application, the single, most powerful 
resource of the people. They also recog- 
nize how the educational and planning proc- 
esses lie inevitably at the very heart of the 
people's effort to use scientific and demo- 
cratic their 


processes in own 


interest. 


enduring 


My argument, then, is that the significant 
developments in the recent general educa- 
tion movement came out of the vast energy 
and inspiration of this flood-tide of active, 
democratic experiment in the solving of 
problems. In this light I can understand 
the historic series of reports prepared by 
the Educational 
the National 
nunating in their Education for All Ameri- 


Policies Commission of 


Education Association, cul- 
can Youth which clearly outlines the shape 
of things to come if the people can resume 
ence more their great endeavor of the 
1930's. 


the publications of the Progressive Educa- 
ss 


In this light too I can understand 
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tion Association, in particular, their Science 
in General Education, which, starting from 
a psychological analysis of the needs of 
adolescents maturing in a society struggling 
to become democratic and emphasizing the 
worth of the unduplicable individual, sensi- 
tively integrates the science teaching and 
guidance functions of the school. In this 
light too, I can understand J. D. Bernal’s 


redefinition of the kinds of problems 
that 


might properly concern the science teacher 


“real, significant, and interesting” 


and his students.® In this light too, | can 
understand the work done for the Bureau 
of Educational Research in Science by the 
cooperating teachers, the resident staff, and 
the invited experts. In this light too, I can 
understand the report published in 1942 on 
The Education of the Science Teacher tor 
the American Council of Science Teachers, 
for in this report the responsibilities and 
the consequent competence of the science 
teacher were reappraised and the fields of 
undergraduate and graduate specialization 
were functionally redesigned around the 
problem areas of the modern world and 
integrating the resources of hitherto dis 
crete disciplines. Finally, | can understand 
in this context of an era in which the people 
were actively involved in problem-solving, 
the rise of the workshop as an institution 
for the continuing, in-service education of 
science teachers. In these workshops, the 
teachers, freed from all conventional aca- 
demic requirements, were assisted to direct 
their teaching to the needs of particular 
young people growing up in specific com- 
munities where organized projects for 
community-improvement could be expected 
to capture the imagination of the people 
resident therein. And these workshops 
were provided with the literature relating 
to the study of young people and of com- 
munities, with opportunities for first-hand 
community observation, and with consult- 
ing experts recruited from every source 

other — that 


university, government, or 


‘J. D. Bernal. 
Education.” Science and Society, 


Number 1, Winter, 1940. 


“Science Teaching in General 


Volume IV, 
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proved relevant. Truly, an educational 
ferment was at work in the social context 
of problem-solving by the American people. 

Into Paul Sears’s “Life and Environ- 
ment” and into the *. . . Good Land Use” 
monograph were integrated much of the 
thought and enthusiasm of this exciting era. 
The book presents to the science teacher 
and to the scientifically literate adult the 
social and philosophical significance of the 
relatively young science of ecology, the 
science of the interrelations of living things 
and their environment. The monograph 
represents a delimitation of the vast scope 
of this science, in application to the prob- 
lems—urgently concerning the people at the 
time—of making the very best use of that 

With that 
“good land 


fundamental resource, the land. 
delimitation to problems of 

use,” the monograph clearly broke with the 
traditional compartmentalization of the cur- 
riculum. And although a reading of the 
monograph might at first convey more 
meaning to a teacher with a background in 
biological science or geography or sociol- 
includes 
every specialist in the usual faculty and 


ogy, its challenge deliberately 


additional specialists from the larger com- 
munity served by and serving the school. 
This relevance of many specializations to 
the analysis and solving of a problem is, in 
fact, one important criterion for judging 
the reality, the significance, and the prob- 
able appeal of a problem. 

The monograph has a structure very 
much like that of any of the published 
monographs in the Suggestions for Teach- 
ing series. An introductory chapter re- 
views the major generalizations derived 
from ecological and social theory, relating 
man—his coming, his diverse cultures, his 
varying fortune, his current well-being, his 
possible accomplishment—to the immediate 
world, the earth’s surface within which he 
lives. The responsibilities of the teacher 
are defined by inference from the social 
functions of the ecologist as reported by 
Sears: (i) to remind all citizens continu- 


ously of the physical basis on which civili- 
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zation rests; (ii) to determine whether 
constructive or destructive change pre 
dominates in the soil of a given region: 
(iii) to determine whether the course of 
the water cycle in a region is working 
toward or against greater biological pro 
ductiveness; (iv) to determine the oppor 
tunities and limitations of the climatic 
pattern; and (v) to teach the principles of 
community development so that man cai 
more effectively manage his own com 
munity within the context of the regior 
and the world of which it is a part. There, 
in outline, is the science of unified river 
valley development ! 

The introductory chapter includes 
statement of the emerging theory of con- 
servation and reviews (as of 1943) the 
experience of the American people in 
developing technics for planning the good 
use of the land, both in rural and urban 
communities. The rural program had gone 
forward under the auspices of the United 
States Department of Agriculture. The 
urban program had been sponsored pri- 
marily by the United States Housing 
Authority. 

The second chapter analyzes the interests 
that young people develop concerning the 
interrelations of living things and _ their 
environment. It compiles a rich array of 
appropriate learning experiences in this 
problem area, under the headings of field 
work, reading, audio-visual aids, consulta- 
tion with experts, “laboratory” work, dis- 
cussion, and the preparation of reports. 
Throughout, the emphasis is unconven- 
tionally placed upon learning through 
action in the community for the solution of 
genuine problems. 

The third chapter presents an analysis of 
possible teaching objectives with a repre- 
sentative collection of evaluating instru- 
ments. Changes that may take place in the 
voung people are classified under attitudes, 
world view, action, technics, and informa- 
tion. Objective and non-objective tests 
are included, together with an exposition 


of technics for constructing such tests. 
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Changes that may take place in the com- 
munity are also considered as proper teach- 
ing objectives. 

A fourth chapter reports three actual 
teaching experiences in this area that were 
designed and carried through by three of 
the class room teachers that cooperated 
with the Bureau. 

A final chapter compiled “some aspects 
of good land use that merit further study 
by the teacher” which accumulated as a 
vesult of the studies made by the resident 
staff of the Bureau. They were grouped 
under the following headings: the soil as a 
key resource, soil erosion, American agri- 
cultural experience, the city as a community 
among communities, toward good land use 
in the urban-rural community, and compre- 
As a result of this 
study, it was hypothesized that the appro- 


hensive social planning. 


priate community for recognition by the 
students of a senior high school, who are 
first-hand 
projects of actual community improvement, 


considering observation and 
be defined as an urban-rural community, 
emphasizing the ecological, economic, and 
cultural interrelations of city and country- 
side and limited only by the possibilities of 
travel back and forth from the school-as- 
community-center. 

The monograph was provided, of course. 
with a generous and annotated bibliography 
of sources 





publications, agencies and or- 
ganizations to be consulted, and audio- 
visual aids to learning. 

I consider that this manuscript repre- 
sents an implementation of the theory of 
general education that developed in the 
brief era of democratic experimentation 
with the solving of problems. Perhaps it 
represents the kind of work that will need 
to be done again and much more exten- 
sively, all along the frontier of our continu- 
ing experience as a people. 


oe 


By the time the . Good Land Use” 
monograph was ready for the press, the 
nation was deeply involved in a necessary 
but unprecedentedly comprehensive war 
effort and it was quite evident that the con- 
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tinuing deadlock in the struggle for political 
power in America between the people seek 
ing the opportunity to continue their prob- 
lem-solving and the minority opposing 
them would not be resolved one way or the 
other “for the duration.” The foreword 
that was prepared for the manuscript self- 
consciously but soundly argued the con- 
tinuing validity of conservation, of teaching 
directed to the problems of good land use, 
and of social planning. 

The peoples of the one world won the 
war but have vet to secure an enduring 
peoples’ peace. The problems of these 
transitional years are extraordinarily difh- 
cult and the central problem has become, 
perhaps, the reconquest politically by the 
people of at least their former prerogative 
of continuing peacefully the solving of their 
problems. In this interval of temporary 
retreat, perhaps a special responsibility 
devolves upon the schools and schoolmen 
of the nation, to maintain—within a neces- 
sary context of vigilantly defended freedom 
of inquiry—the great traditions of problem- 
solving in the scientific spirit and the demo- 
cratic faith. While there is some evidence 
that educators are not at all well prepared 
to recognize and to defeat attacks upon the 
freedom of the schools, there is also evi 
dence that many scientists and teachers are 
vigilant and competent in this defense. 

That this matter of freedom of inquiry 
can be predicted to become a very genuine 
issue follows from the very controversial 
character of any “real, significant, and in 
testing problem.” Such a problem has bot! 
technical and political aspects and its solv- 
ing requires both scientific and democratic 
political technics. (This is also why the 
integration of the natural and social sci- 
ences as the very core of the continuous 
problem-solving component in general edu- 
cation seems clearly indicated.) The whole 
issue is very familiar to teachers who have 
debated whether or not a learning experi- 
ence should be permitted to extend into the 
realm of controversy. Since controversy 


characterizes the world of men it would 
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reasonable to that citizens 


should become well acquainted with con- 


appear argue 
troversy, especially under responsible edu- 
cational auspices. And would it not be a 
veritable abdication of one’s responsibility 
as a teacher to limit a study of soil conser- 
vation to the field technics while ignoring 
the contemporary struggle of the Farm 
Bureau to destroy the Soil Conservation 
Service of the United States Department of 
\griculture ? ° 

Or, to consider one other example of the 
difficulties attending the use of science for 
the people, it might be instructive to review 
the discussion in which Robert Lynd of 
Columbia University pointed out to Paul 
Sears how science itself has become a key 
weapon in the struggle for power that per- 
vades the nation.’ The social scientist and 


the natural scientist working together 
make a powerful pair; working wholly 
independently, they run the separate risks 
of naiveteé. 


Any 


must provide for the slow but certain con- 


long-range democratic strategy 
sequences of improved teaching in genera! 
education. But we are living in a new era, 
within which mankind faces literally fate- 
ful issues. It is the area of the struggle to 
unite or to split the one world community 
® Angus McDonald. “Farm Bureau v. 
Conservation.” New Republic, July 14, 1947. 
7 Jerome Nathanson, ed. Science for Democ- 
King’s Crown Press, New York, 1946. 


Soil 


racy. 
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so long in growing. It is the era of non- 
conventional weapons of mass destruction: 
the well-publicized atomic explosives and 
the less-publicized ecological technics by 
which the destructive intervention of mili 
man in balanced 


tary the precariously 


interrelations of living things and _ their 
environment has reached an unprecedented 
power. Pestilence among men and their 
domesticated animals together with organ 
ized failure of the granaries of the nations 
might conceivably end the dominance and 
perhaps the survival of the human species 
upon this planet. One is led to reexamine 
in horror the theology—if such there be 

by which a holy world of one-half of the 
world community against the other could 
he advocated, if the consequence could be 
the human adventure in 


the end of our 


time. The warning of the nuclear physi- 
cists—“‘one world or none !’’"—makes sense 
to the ecologist. 

The teacher as teacher has a significant 
assignment in continuing the education of 
all the children of all the people in the 
scientific and democratic processes of prob- 
lem-solving. The teacher as citizen has an 
equivalently significant and perhaps more 
urgent task, to participate energetically 
with his fellow citizens in courageous and 
intelligent political action designed to 
regain once more a time of problem-solving 
by the people in their interest. 


AGRICULTURAL SCIENCE TO SERVE YOUTH 


WARREN 


I 


>. EVEROTE 


Encyclopaedia Britannica Films, Wilmette, Illinois 


THE EXPERIMENTAL COURSE 


BOLT ten years ago, your speaker 
A developed and presented an experi- 
mental course! in the science department 
The title 
assigned to it, 


of a Los Angeles high school. 


“Chemistry” was and 


although this title did not define the course 

1 Everote, Warren P. “A Course in Practical 
Chemistry for High-School Students.” School 
md Society, 54: 447-449, November 15, 1941. 


adequately, it made the course adminis- 
tratively acceptable and provided it with a 
place in the program of school offerings. 
The course might have appropriately been 
called “The Sciences in Community Serv- 
ice” since it dealt with problems in the 
los Angeles environment. 

Here are some examples of the problem 
areas or units studied in the experimental- 
science course at different times during a 


—_ 
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three and one-half vear period: Mineral 
Xesources in Southern California, The Los 
\ngeles Water Supply, Making Photo- 
graphic Records, Petroleum in War and 
Peace, Agriculture in Southern California. 
Seventeen different units were studied dur- 
ing the entire period. Some of these units, 
such as Agriculture, were repeated in dif- 
ferent semesters. Specific problems within 
each unit were related as much as possible 
to five centers of interest: The individual, 
the home, society, industry, and recreation. 
These centers of interest, although overlap- 
ping in some respects, were useful in 
organizing and developing the studies pre- 
sented in class. 

Experiments and demonstrations used in 
the course were based upon standard pub- 
lished procedures, revisions of standard 
procedures, and still other procedures de- 
About one-third 
of the total class time was used for labora- 


vised by the instructor. 


tory work and demonstrations. 
Assignment work, other than the labora- 
tory type, occupied about one-half of all 
class time. Some assignments were studied 
by all members of the class. Others were 
planned specifically for individuals or small 
groups. In general, assignments for all 
members of the class involved the collection 
of data and the subsequent evaluation of 
these data. The intention was to teach 
students to use pieces of information 
selected from any of the sciences as tools 
in developing insights, understandings, and 
adjustments pertaining to the problems 
being studied. Individual assignments 
were planned primarily for work being 
done on special problems which were con- 
tinued throughout the course. They were 
described as term problems.* In both class 
and individual studies, data were drawn 
mainly from contemporary sources such 
as science magazines, trade papers, adver- 
tisements, 


journals, monographs, and 


newspapers. 
2Everote, Warren P. “Term Problems in 


Secondary School Science.” Science Epvucation, 
27 : 33-36, February, 1943. 
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Professionally-produced motion pictures, 
still pictures, models, and other instruc 
\ num 
ber of still pictures and models were 


conceived and 


tional aids were used extensively. 


developed by the students 
themselves. Field trips were made into 


the surrounding community. 


THE RESEARCH STUDY 


\s a means of measuring the develop 
ment of student understandings and _ per- 
spectives arising out of the course, one unit 
of work was selected for intensive study. 
This unit was Agriculture 1 Southern 
California, At the beginning of this unit 
students were asked to express agreement, 
disagreement, or indecision on each of 
seventy issues presented in the form of an 
opinionnaire. For example, they were 
asked such questions as: Do you think that 
a farmer, in order to operate a modern 
farm successfully, requires an educational 
background comparable to that needed by 
a professional scientist? Do you think 
colored peoples, such as Negri es and 
Mexicans, should be allowed to own farm- 
land in Southern California? After study- 
ing problems of agriculture during a six- 
week period, the same opinionnaire was 
again presented to the students. Pre-unit 
responses were then compared with post- 
unit responses. 

The changes in student opinion were 
measured, analyzed, and found to be sta- 
tistically significant. In general, these 
changes favored large-scale planning in 
agriculture and showed an increased stu- 
dent awareness of the significance of scien- 
tific data and techniques; and the roles of 
scientists, lay citizens, and students im 
large-scale planning. Furthermore, the 
students showed growth in understanding 
the interrelations of rural and urban 
peoples, especially the interrelations that 
have been brought about by technology. A 
coefficient of 0.87 was shown to exist 

}Everote, Warren P. Agricultural Science to 
Serve Youth. Contribution to Education, No. 901, 
Teachers College, Columbia University, New 


York, 1943. 
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between opinions expressed on the indi- 
vidual student’s opinionnaire and the opin- 
ions expressed by the same person in his 
term-problem report. Student use of refer- 
ence materials in the preparation of class 
reports and term problems was found to 
be closely related to opinions expressed. 
That is, those who used the greater variety 
and number of reference materials showed 
the greater amount of change in the opin- 
ions expressed. These changes were 
analyzed and judged to be desirable in 
terms of fostering useful perspectives and 
attitudes. 

A second aspect of student growth was 
also studied. This consisted of an analysis 
of the grade-point improvement in all high- 
school courses taken coincident with, and 
following enrollment in, the experimental- 
science course. Stated briefly, a group of 
230 students who enrolled in the experi- 
mental-science year course was paired with 
a control group of 230 other students who 
traditional-science 


enrolled in a year 


course. Individuals in the two groups were 
matched on the basis of intelligence quo- 
tients. Gains in the grade-point means of 


the experimental group proved to be 


reliably greater than gains in the grade- 


Dis- 


crepancies in grading between the two 


point means of the control group. 


science courses could not have been the 
deciding factor since the total number of 
grade points earned in science by the 230 
control students slightly exceeded the total 
number of grade points earned in science 
by the 230 experimental students. The 
conclusion is that students in the experi- 
mental course registered significant gains 
in their over-all academic standing as a 
result of their experiences in the science 
course. 


IMPLICATIONS OF THE RESEARCH STUDY 

Your speaker, reflecting now on the sig- 
nificance of the experimental course just 
described, feels that some real progress was 
made. This progress was mainly in the 
direction of developing a more functional 


kind of science study. The experimental 
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course left many problems unsolved, but it 
did help reveal the value of a course in 


which the sciences are used to assist 
students in developing insights, under 


standings, and adjustments pertaining t 
problems in their everyday experience 
And it indicates, too, the potential value of 
@ science program constructed along lines 
similar to this experimental course. 

The experimental course just described 
represents only a small part of the over-all 
science program suggested as an outgrowth 
of that experimental course. In the type 


of curriculum advocated, divisions cor- 
responding to the units of the experimental 
course would become subject fields. Agri- 
culture, for example, would be one subject 
field ; another ; 
Cosmetology still another. Each of these 
subject fields, of course, and others com- 
parable to them 


include 


Mining would be and 


in importance, would 
units of their 
truck and _ the 
effects of technological changes upon agri- 
cultural laborers are examples of units in 


study of own. 


Chemiculture, farming, 


Agriculture. Each of these units was used 
as a topic for study in the problem area of 
the experimental course called Agriculture 
in Southern California. Units of this kind 
were selected justifiably because of their 
importance within the community in which 
they were to be taught. Later, other units 
will be suggested that could be directly 
related to the environment of any specified 
community. 

A curriculum that contains subject fields 
comparable to Agriculture is consonant 
with the areas of functional interest on the 
adult level. In nearly all far-reaching and 
significant developments in industry, agri- 
culture, medicine and other fields, we see 
the sciences being used as tools to help 
produce desired ends. The data and the 
techniques of the sciences are the essential 
elements in all of these pursuits. For 
example, in agriculture, phases of chem- 
istry are utilized to help improve soil, kill 
and insects, and rot. 


weeds prevent 


Aspects of physics find application in tech- 
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niques applied to retard the escape of 
moisture from the soil, develop irrigation 
projects, and perfect machinery for har- 
vesting crops. Principles of genetics are 
applied to the production of better plants 
and increased yields. Taken together, im- 
proved yields and better ways of harvesting 
these yields—both manifestations of applied 
science—are liable to engender important 
social and economic problems. Food may 
become cheaper, but agricultural laborers 
may be thrown out of work. Thus social 
changes arise out of technological advances 
such as these in agriculture, and = such 
changes require consideration in the science 
the 
At present, the possibility of a 


studies as well as in social-science 
studies. 
new dust bowl in the Southwest's wheat 
helt is an important factor in shaping the 
policies of our leaders who are attempting 
to feed the world adequately. Handled in 
their proper context, considerations even as 
broad as this can be made meaningful and 
the 

Youth 


social problems are solved. 


useful to youth of our secondary 


schools. should learn how such 
How well this 
is done depends upon how well individuals 
and groups of individuals are trained and 
how well they can use the sciences to pro- 
duce useful results. Our young people 
must learn to recognize that many prob- 
lems of world-wide significance are actually 
present in their own immediate environ- 
ments. It is essential that young people 
learn early to identify themselves with such 
problems and learn how to react effectively 
to them. 

To consider more fully the implications 
of a curriculum made up of subject fields 
like Agriculture, it seems appropriate to 
consider some of the problems inherent in 
its organization and presentation. To 
begin with, who should select the subject 
fields, and who should select the units to 
he studied in each field of the science pro- 
gram called for? In the experimental 
course previously discussed, the instructor 
of the units and the 


made the selection 


topics for study. But this approach, even 
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on the limited scale of a single experimental 
course, has limitations. One _ effective 
method for selecting courses would be the 
collaboration of competent curriculum 
workers with competent instructors. Selec- 
tion of any subject field to be introduced in 
a given school should be based upon the 
significance of that subject in the environ- 
ment of the community where the school is 
located, and upon its applicability to the 
maturity level of the students being taught. 

The units undertaken in a course such as 
The 


curriculum department should prepare a 


\griculture are of great significance. 


list of appropriate units and a variety of 
suggested treatments that might be used by 
the The 


specific units would be 


instructor. final selection of 
decided by the 
instructor to suit the special needs of his 
students. He would also improvise and 


develop units as he saw fit. So, too, it 
would be his province to decide upon the 


The 


adequacy of the assignments selected would 


specific assignments within each unit. 


depend largely upon his skill, his train- 


ing, and his experience; and upon the 


immediate significance of the problems 
presented. 

As noted earlier, class assignments made 
in the experimental course stressed the 
and evaluation of 


collection subsequent 


data from many sources. Some of these 
data were obtained from personal contacts 
with people in the field, some from radio 
from 


programs, and 


In the 


some publications. 


experimental course we have 
learned, too, that significant and desirable 
changes in student opinion were related to 
the number and variety of sources of infor- 
mation consulted. This seems to indicate 
that students studying problems derived 
from their immediate environment appar- 
ently need a great deal of information 
which must be drawn from current sources 
if they are to formulate effective responses. 
The implication here, from the standpoint 
of the administrator developing the sug- 
gested science program, is a need for ex- 


panded library facilities. The implication 
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from the standpoint of the instructor in any 
of the subject fields is the need for more 
stress on teaching students how to locate 
appropriate sources of materials, how to 
select data from these sources, and how to 
organize, evaluate, and act upon, or other- 
wise utilize these data. 

Thus, courses, units within courses, and 
assignments pertaining to the units should 
all be related to the immediate environ- 
ment. It will become increasingly impor- 
tant to establish relationships with the 
community outside the school—relation- 
ships which will permit students to spend 
part of their school time in the com- 
munity studying and working. In soire 
schools, such arrangements are already 
functioning effectively. In this manner the 
experiences provided by the community 
supplement the experiences provided by the 
classroom. 

Laboratory work is one of the most 
essential parts of a course such as the one 
described here as Agriculture. In the ex- 
perimental course the instructor recog- 
nized the need for assistance in developing 
experiments and demonstrations. He was 
fortunate in obtaining collaboration from 
staff members of the University of Cali- 
fornia at Los Angeles who were interested 
in the project. This procedure was used 
because it was the only immediate way of 
getting the work done. A better arrange- 
ment would be one in which useful ex- 
perimental procedures for a given course 
were developed cooperatively by science 
instructors and members of the curriculum 
department. In some cases, the collabora- 
tion of a subject-matter expert might be 
required but only as a check on the 
accuracy of the resulting experimental 
procedure. 

The use of instructional aids is another 
important part of the over-all development 


of such courses. Much time can be saved 


and important results achieved by using 
motion filmstrips, and 


pictures, slides, 


models. For example, through the me- 


dium of a motion picture, a given experi- 
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ence can be shared simultaneously by al 
members of the class. That experience cat 
then be used as:a common springboard t 
further study by the entire group. By 
means of animated drawings and othe: 
special techniques, motion pictures cai 
reveal significant actions and clarify cor 
cepts that would be difficult and, in some 
cases, impossible to demonstrate in any 
other way regardless of the skills the 


instructor possesses or the facilities he has 


available. For example, consider the 
growth of a plant. The movements of 


plant growth take place too slowly for the 
unaided eye to signal continuous changes 
to the human brain. By means of time- 
lapse photography, the entire cycle of 
growth can be represented as a single con- 
tinuing process in a very few minutes. Or, 
suppose that it becomes desirable to show 
the movement of raw materials into the 
growing plant, movements such as the 
intake of carbon dioxide, the production of 
food materials in green parts of the plant. 
and the excretion of certain materials 
through the stomata. With the use of ani- 
mated symbols, these actions can be visual- 
ized as accurately as human knowledge wil! 
permit. The collection and distribution of 
films and models on any large scale re- 
quires skillful planning so that materials 
are available when they are needed in each 
specific course. And the program of teach- 
ing instructors to use such aids effectively 
and efficiently must be pushed ahead for in- 
service instructors as well as for those in 
training. 

The prospective instructor for any of the 
courses such as Agriculture needs special 
training designed to help him become a 
competent observer and a skillful teacher 
with literacy in several of the sciences. In 
addition, he should have experience it 
applying data and techniques of science in 
many different aspects of his environment 
College training for the prospective in- 
structor should be directed specifically 
toward making him an expert teacher, not 


a geologist as such, or a chemist. or 
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hiologist, or any other subject-field special- 
ist in science. For him, a college survey 
course has the most value. This kind of 
course is as important to him as is physical 
chemistry for the prospective chemist or 
atomic physics for the prospective physi- 
cist. It is also essential for him to receive 
training in child development, in psychol- 
ogy, and in the humanities. More actual 
teaching-practice should help him perfect 
his techniques of teaching and develop his 
background of understandings useful in 
various subject-fields. More attention will 
need to be given to teaching him how to 
cooperate effectively with other instructors 
in science, and with instructors in other 
fields such as social studies. In_ short, 
training to be a competent instructor in the 
kind of science service described, means 
training to be a specialist in helping youth 
apply the knowledge and techniques that 
we call science to the effective understand- 
ing of problems and phenomena in their 
environment. This program of training 
may require more than the present four- 
year course. 

Although a pioneer course of the kind 
described earlier can suggest the direction 
to take for improving or changing the exist- 
ing science work, important curricular 
developments on a broad front must arise 
out of the cooperative efforts of all the dif- 
ferent groups of professional personnel— 
justructors, curriculum specialists, coun- 
selors, administrators, and professors en- 
trusted with training prospective science 
instructors. Out of the experiences and 
interests of all of these people must be 
generated the enthusiasm and leadership 
needed to move toward the kind of science 


prograin suggested. 


CONCLUSIONS 


As pointed out in the original study, if 
such problems as Agriculture, The Utiliza- 
tion of Sources of Power, and Feeding the 
Community were to become subject fields 
level, specific 


on the secondary-school 


results might be expected. Two of these 


are described here: 


AGRICULTURAL SCIENCI 





(1) The 


would be improved 


functions of the scl 


guidance 


Guidance would become 
principally a matter of helping students clarify 
their capabilities and select courses to furtl 

Students 


dary-school program would not have to make 


these capabilities ntering the se 


choice between general-education courses at 
college-preparatory courses. Since the secondary 
school would no longer be identified as a college 


preparatory institution, no specialization would | 
expected. Each student would have the oppor 
tunity to study a number of relatively different 
subject fields or groups of related subject fields 
Each field would consist of problems found in t 
environment. Student gains would be in terms 
attitudes, understandings, and adjustments. It 
reasonable to expect that this kind of secondary 
school training would provide each student wit! 
sound basis for making a vocational decision up 
reaching a more mature level of development 
(2) The number and variety of practical 
periences studied in the secondary school woul 
increase many fold. Instead of being concern 
almost wholly with discrete bits of 
as in a typical science course, a course such as 


scientific data 


Agriculture would provide experiences based o1 
real problems that exist in the environment 
Data and techniques from the sciences would | 
drawn upon to help the learner understand an 
react effectively to the problems Thereby 
students would gain a wide range of experiences 
which will help them materially in attaining 
social adjustment at their maturity level ry 
practicability of a wide variety of experiences 

the secondary-school level suggests the advisa 
bility of extending the program of secondary 
school education through the fourteenth year 
This, of course, is already the case in son 


systems. 


Enough has been said to indicate sor 


of the challenging problems attending the 


development of the kind of science stud) 
recommended as an outgrowth of the re 
search study, “Agricultural Science t 
Serve Youth.” 


cussion presented, the title 


To conform with the dis 
* Agricultura! 
Science to Serve Youth” may now be 
changed to “Agriculture to Serve Youth 

Agricultural science, as such, does not 
represent real life activities, but Agricul 
ture does. So does ( osinetology, so does 
Mining, Photography, Aviation, and many 
other subjects. The sciences as such are 
bodies of information and techniques apart 
from these life activities. But by using 
selected materials and techniques from the 
sciences as basic tools, we learn to undet 
stand and interpret the problems in a fel 


such as Agriculture 
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Along with their great destructiveness, 
our recent wars have given us some values 
of a constructive nature. Under the stress 
of wartime urgency, scientific work helped 
advance medical service; helped develop 
transportation facilities in the atmosphere, 
m the earth and under the seas; and 
helped improve the instruments and tech- 
niques of communication. Our youth faces 
the ever-enlarging world of human _ be- 
havior implicit in such advances as these. 
Life is becoming more and more intensively 
active, and our youth are involved in that 
activity. 


They cannot be inactive. They 
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must grapple with problems of health, of 
transportation, of communication, and of 
Youth 


must be prepared to cope with political 


other fields affecting human life. 


issues, with labor troubles, with the eco 
nomics of living, with home life, and with 
recreation. These problems and many 
more are vital in human living. Knowl- 
edge and techniques drawn from the sci- 
ences are essential in every one of them. 
The welfare of humanity depends upon 
how effectively people can use this knowl- 
edge and these techniques to serve the 
needs of humanity. 


MATERIALS OF CONSUMER SCIENCE 


GEORGE G. 


MALLINSON 


lowa State Teachers 4 ollege, Cedar Falls, Towa 


THE DEVELOPMENT OF CRITERIA 
FOR CONSUMER EDUCATION 


HE purpose of this particular investiga- 
b pet was to select and organize, from 
periodical literature, materials of consumer 
education which were suitable for integra- 
tion into seventh, eighth and/or ninth-grade 
courses of general science. 

If materials of consumer education were 
to be integrated effectively with the subject- 
matter now constituting the courses offered 
in our public schools, it became necessary, 
as the first step, to secure a definition, a set 
of criteria, or some other designation, 
which indicated unquestionably what is 
consumer education. A search was there- 


fore made through approximately 175 


masters’ theses, doctors’ dissertations, 
articles in periodicals, and books, for all 
the definitions and criteria of consumer 
education which they contained. 

This search brought to light in a study 
by Klautsch,' an outline which seemed 
likely, with necessary modifications and 
additions, to serve as a set of criteria for 
which 


consumer education would prove 


Adolph A. Klautsch. The Organization and 
Administration of Consumer Education. Unpub- 


lished doctor's dissertation, University of Illinois, 


1943, pp. 24-34. 


satisfactory for use in the selection of ma- 
terials in that field. 

The adequacy of Klautsch’s outline for 
this purpose was then tested by analyzing 
the subject-matter in four issues each of 
Consumers’ Guide, Hygeia, Good House- 
keeping, and Time. The analysis was 
made in the following manner : 

The entire contents of each of the issues, 
except advertisements, letters of opinion to 
the editors, and materials classified in the 
table of contents as fiction, were carefully 
read. An attempt was made to identify, 
with one or more sub-points of Klautsch’s 
outline, every statement which met one or 
more of its major points. Whenever any 
portion of the material could not be thus 
identified, the outline was modified or 
enlarged sufficiently to enable the identifi- 
cation to be made. The resulting outline, 
stated in the form of criteria for selecting 
materials of consumer education, is as 
follows: 

For the purposes of this investigation, 
an item is considered to be an appropriate 
part of consumer education if it provides 
guidance and/or instruction 
A. In making a wise choice of goods and services 

on the basis of 
I. Necessity as contrasted with luxury. 
Il. The place of the purchase in the budget. 








APRIL, 1948] 


Ill. Their health values. 
IV. Other standards of value, than health. 
B. In deciding efficiently 
I. How to buy. 
Il. When to buy. 
III. Where to buy. 


C. In using goods and services so as to secure 
I. Efficient operation. 
Il. Maximal “life.” 

It was obvious that this set of criteria 
could not be used effectively unless the 
terms “goods and services” were satisfac- 
torily defined or delimited. A search was 
therefore made through the literature to 
determine what goods and services should 
be included in consumer education. 

Thirteen publications from among those 
already analyzed were found to give desig- 
A final 


list was developed by a trial and error 


nations of “goods and services.” 
process. Minor aspects designated in the 
sources were combined to make more and 
more broad and inclusive designations of 
goods and services. For example, “Home 
Furnishings,” “Home Maintenance,” and 
“Home Heating,” which had been listed in 
three different sources, were considered to 
be minor aspects of the “Equipment and 
Maintenance of the Home.” Eight desig- 
nations of areas were thus built up and 
these included all “goods and services” 
named in every source. 

This list was then tested for adequacy by 
analyzing with it the same materials by the 
same technique as had previously been used 
in testing Klautsch’s outline. <As_ this 
work proceeded, it was fouund desirable to 
make minor modifications in the list. 

The master list of eight resulting ‘‘areas 
of goods and services” were these: 

1. Food. 

2. The Equipment and Maintenance of the Home. 
Clothing, Textiles and Clothing Furnishings. 
. Health and Personal Care. 

Transportation and Communication. 

Leisure and Recreational Activity. 

Education. 

8. Savings and Investments. 


in te wl 


The next step in this investigation was to 
determine the reliability and validity of the 
criteria when they were used for selecting 
from periodical literature materials dealing 
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with consumer education. It was decided 
to use repeated and group judgment in 
determining respectively the reliability and 
the validity of the criteria when actually 
used in selecting such material. 

Two issues each of Consumers’ Guide, 
Hygeia, Good Housekeeping, and Time 
were selected at random for the determina- 
tion of reliability. Every article in each 
copy of the magazine was first read and 
evaluated on the basis of the criteria in 
order to determine whether that article, or 
any section of it dealt with any phase of 
consumer education. 

The first evaluation was made by the 
investigator on February 16 and 17, 1947; 
the second on March 17 and 18, 1947. It 
was assumed that the lapse of one month 
between the two analyses would eliminate, 
to a sufficient extent, whatever practice 
effect there might be. 

When both analysis had been completed, 
a coefficient of correlation was computed 
between the results using the tetrachoric 
diagram method described by Thurstone.! 
The tetrachoric coefficient of correlation 
between the two analyses was found to be 
93.02. | 


that the criteria for selecting materials of 


It seemed reasonable to assume 


consumer education from periodical litera- 
ture had a sufficiently high reliability. 


The validity of these criteria when used 
to select materiais for consumer education 
was then determined. Five advanced grad- 
uate students in the School of Education 
at the University of Michigan carefully 
examined all the articles in the same maga- 
zines used by the investigator in his two 
analyses and indicated their judgments on 
tabulation sheets provided. The designa- 
tion given each article by a majority of the 
judges was considered to be the judges’ 
composite designation of that article. A 
coefficient of correlation was then com- 
puted by the tetrachoric method between 
the judges’ composite designations and 
Milton Saffir and | I 


Diagrams for the Tetra- 


1 Leone Chesire, 
rhurstone. Computing 
choric Correlation Coc fficient Chicago: The 


University of Chicago Bookstore, 1933 (unpaged ). 
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those given by the investigator in his first 
analysis of the articles. 

The tetrachoric coefficient of correlation 
was found to be .82+.05. It seemed rea- 
sonable, then, to assume that the criteria 
for selecting materials of consumer educa- 
tion from periodical literature had a suffi- 
ciently high validity. 

ORGANIZATION, AND 


THE SELECTION, 


EVALUATION OF MATERIALS OF 


CONSUMER EDUCATION 


The next step was to select and organize 


materials of consumer education and to 
evaluate their suitability for integration 
into seventh, eighth and/or ninth-grade 
courses of general science. 

A study by Gabriel! provided specific 
guidance with respect to the selection of 
publications to be analyzed in order to 
obtain items dealing with consumer educa- 
tion. 


now employed in the teaching of consumer 


As a part of his survey of methods 


education in the public high schools of 24 
states, Gabriel sent questionnaires to 1,000 
teachers of that subject in public high 
schools. The responses revealed that sup- 
plementary materials were considered most 
effective for consumer education, and that 
the two kinds of supplementary materials 
used most frequently and regarded as most 
highly effective were magazines and gov- 
that of the 
supplementary sources named and thus 


ernment publications; and 
evaluated, Consumers’ Guide led the list. 

Consumers’ Guide was therefore selected 
as the one government publication to be 
analyzed. 

It was deemed desirable, as a means of 
obtaining a variety of types of materials, 
to select for the remaining sources maga- 
zines designed for different purposes such 
as a health magazine, a women’s magazine, 
and a news magazine. Gabriel’s findings 
revealed that of magazines designed for 
health education, Hygeia was rated highest 
Good Housekeeping 


by the respondents ; 


Teaching Con- 
Southwest 


Marcl 


Gabriel. Vethods of 


Cincinnati, Ohio: 


1 Puzant 
sumer liducation. 
ern Publishing Company, Monograph 54, 


1946, p. 45. 
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was rated highest of the women’s maga- 
zines; and Time was rated highest of the 
news magazines. It was decided, therefore, 
to confine the subsequent analysis to the 
issues of Consumers’ Guide, Hygeia, Good 
Housekeeping, and Time published be 
tween July 1, 1945, and April 1, 1947. 

All the articles, including those under 
various department headings, in th 
selected issues were examined with thes 
exceptions : 

1. Advertisements 


2. Letters of 


opinion written to the 
editors 
3. Articles and stories which the tabk 


of contents classified as fiction 


-very article was read for the purpose 
of finding in it all the “knowledges of con- 
sumer education” it contained. A “knowl- 
edge of consumer education” was defined as 
any material that satisfied one or more of 
the criteria stated. In some articles these 
knowledges consisted of only a phrase or a 
sentence or two, and had only minor im- 
portance. In many others, however, sev- 
eral knowledges were found in a single 
article. 


Every knowledge was recorded on a 


tabulation sheet under four headings: 
Magazine and Date; Page No.; Article 
Title, and Consumer Knowledges. For 


example: In Consumers’ Guide for July, 
1945, on page 11, was an article entitled 
“First Aid for a Tooth,” 
contained the knowledge, “Honey and cort 


Sweet which 
sirup may be used in place of cane sugar 
in cooking and canning.” 

In the issues of Consumers’ Guide exam 
ined, 267 articles were found to contain 
544 knowledges of consumer education ; i1 
Hygeia, 232 articles were found to contat 
582 knowledges of consumer education ; 11 
Good Housekeeping, 407 
found to contain 1,188 knowledges of cor 
Time, 1,007 


atticles were found to contain 1,760 knowl 


articles were 


sumer education: and in 
making 


4.074 


consumer education, 
1,913 


knowledges of consumer education. 


edges of 


total of articles containing 
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The 4,074 knowledges of consumer edu- 
cation varied widely in scope. Besides the 


variations in scope of the articles, there 
was extensive duplication of knowledges 
among them. It was, therefore, decided to 
combine the knowledges into major and 
mutually exclusive categories. 

The following example illustrates how 
One of the 


articles, picked at random, which happened 


this combining was done. 


to be a question and answer, reads thus: 


“Does heat affect canned foods ? 

“Canned foods stored in a warm place will not 
spoil, but there vitamin 
Studies indicate that the vitamin content 
The 
loss is not exceptional unless the cans are kept at 
high temperatures for some time. A cool cellar 
is best for storage.” 


may be some loss in 


values. 


decreases as storage temperature increases. 


The following category was tentatively 
constructed as an appropriate one under 
which to record the “consumer knowledge” 
extracted from the article: 

“Storage conditions, with reference to moisture 
and temperature, for foods, in order to preserve 
nutritional values.” 


Subsequent attempts to allocate other 
knowledges revealed the need for a revision 
of this category. Such revision was made 
as often as was necessary as the work pro- 
ceeded in order that the category would 
unquestionably include all the knowledges 
The 


statement which finally resulted from this 


which logically seemed a part of it. 


trial and error process is as follows: 


“Optimal conditions of moisture and tempera- 
ture for storing foods so that the maximal nutri- 
tional value may be preserved.” 


All of the +,074 knowledges of consumer 


education were combined in this manner 
into 281 categories. 

It was found that 62 categories were con- 
cerned with Food ; 45 with The Equipment 
30 with 


Maintenance of the Home; 


Clothing 


and 
Textiles and Clothing Furnish- 


70 with Health and Personal Care: 


ings ; 
24 with Transportation and Communica- 


tion: 21 with Leisure and Recreational 


Activity; 21 with Education and 8 with 


Savings and Investments. 
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A copy of the list of 281 categories was 
then submitted to three specialists in the 
teaching of science who, in addition to th 
investigator, evaluated every category wit! 
respect to its suitability for integration int 
seventh, eighth and/or ninth-grade genera! 
science courses. 

The scale used was as follows: 


a. Essential for inclusion in the 


mentioned courses ............ (value 2 
b. Some positive value for inclusion (valu l 
c. Neither well-suited nor poorly 

suited for inclusion ........... (value 0 
d. Poorly-suited, rather than well 

suited for inclusion ............. (value l 
e. Totally unsuited for inclusion... (value y4 


The algebraic sum of the evaluations o 
each category was assumed to be the valu 
thes« 


1 


results, the 281 categories were arranged i1 


of that category. On the basis of 
descending order of their values, within the 
groupings in which they had previous) 
heen placed. 

Seven of the categories were judged as 
essential by all four evaluators, and so ha: 
a value of plus eight; 105 were judged as 
totally unsuited and so had a value of minus 
eight; 74 were given some positive valu 
and 196 were given negative values. 

THE ASSIGNMENT OF CATEGORIES OI] 
CONSUMER KNOWLEDGES TO PRIN- 


CIPLES AND ATTITUDES 


The last step was to assign the categories 


of knowledges of consumer education, 
judged to be of value for integration int 
seventh, eight, and/or ninth-grade courses 
of general science, to scientific principles t 
the understanding of which they may lb« 
expected to contribute, or to scientific atti 
tudes in the development of which they ma 
be deemed likely to assist. 

The principles of science selected for use 
were the 272 in the “composite list of prit 


ciples of physical science” assembled bi 


Wise ;:' and the 300 in the “master list « 


major principles from the biological scl 


1 Harold E. Wise dD 
Relative Import s s s 
Science r Ge wv Educa Unpublis 
doctor's dissert: tol | niversity I Mi | 12a 


1941, pp. 248-91 
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ences” assembled by Martin.* The scien- 
tific attitudes selected for use were the five 
major ones formulated by Curtis.* 

Every principle and every attitude was 
typed on a separate index card and filed. 
Every category which received a positive 
value, as described in the preceding step, 
was typed on a separate slip of paper. The 
investigator compared every category with 
every principle and with every attitude in 
order to determine whether, in his opinion, 
the material it included could readily be 
made to contribute to the understanding of 
that principle or to assist in the develop- 
ment of that attitude. In every case in 
which such a relationship was discovered, 
that category was assigned to that respec- 
tive principle or attitude. 

Some of the categories might have been 
assigned to more than one attitude or prin- 
ciple. It was, however, arbitrarily decided 
to assign every category to only that prin- 
ciple or attitude with which the relationship 
was most obvious. 

The defensibility of these assignments 
was checked in two ways: 

As a first check, the general science texts 
written by Caldwell and Curtis, Watkins 
and Perry, and by Powers, Neuner, 
Pruner, and Bradley were chosen because 
they are organized so as to develop under- 
standings of scientific principles and pos- 
session of scientific attitudes. The indexes 
of these books were consulted in order to 
find the pages on which were presented any 
of the various topics with which the cate- 
gories dealt. These pages were then exam- 
ined in order to determine the principles 
and/or the attitudes these topics were used 
to develop. 

It was found that the topics were in- 


“William E. Martin. 4 Determination of 
Principles of Biological Sciences of Importance 
for General Education. Unpublished doctor’s 
dissertation, University of Michigan, 1944, pp. 
111-57. 

‘Francis D. Curtis. Some J’alues Derived 
from Extensive Reading in General Science. 
Teachers College Contributions: to Education, 
No. 163. New York: Teachers College, Colum- 
bia University, 1924, pp. 41-9. 
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cluded under essentially the same principles 
and/or attitudes by the textbook writers 
and by the investigator. In no text, how- 
ever, were any topics discussed from’ the 
point of view of consumer education, as 
here defined. 

As a second check, two of the judges who 
had evaluated the categories examined the 
principles and attitudes and the various 
categories which had been assigned to 
them. Upon completion of the examina- 
tion both judges expressed the opinion that 
the assignment of the categories was in 
every case defensible. 

An example of the assignment of know1- 
edges of consumer education to a physical 
science principle is this: 

The particular principle in this case was: 

Each combustible ‘substance has a_ kindling 
temperature which varies with its condition but 
may be greater or less than the kindling tempera- 
ture of some other substance. 

The knowledges of consumer education 
which might be used to develop this prin- 
ciple were: 

Devices available for detecting fires in the 
home. 

Comparison of procedures to be used with 
inflammable and non-inflammable cleaning fluids. 

List of causes of fire in home and methods of 
preventing human injury and reducing property 
damage. 

Meaning of the label of the Underwriters’ Lab- 
oratory, which appears on some household goods. 

An example of the assignment of con- 
sumer knowledges to a principle of bio- 
logical science is as follows: 

The particular principle is: 

Enzymes, vitamins, and hormones are chemical 
regulators (stimulators and suppressors) of the 
reactions that occur in living organisms. 

The knowledges of consumer education 
which might be used to develop this prin- 
ciple are: 

Comparative vitamin content of food exposed 
to air or stored for lengthy periods, and fresh 
foods. 

Values of the various vitamins and minerals in 
the diet. 

Comparison of enriched, or fortified, foods with 
foods which have not been enriched or fortified. 

Comparison of commercial vitamin and mineral 
products with natural food as sources of food 
nutrients. 
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An example of assignment of knowl- 
edges of consumer education to a scientific 
attitude is as follows: 


The particular attitude is: 

Habit of weighing evidence. 

The assigned knowledges of consumer education 
are: 

Methods of examining, and factors to be con- 
sidered in reading labels accompanying food 
products. 

Simple tests for detecting adulterants in foods. 

Comparison of fresh, canned, and frozen food 
products with respect to cost, nutritional values, 
and methods of preparing and of cooking. 

Comparison of quantities of food in various 
sizes of cans, glass jars and bottles, baskets and 
hampers. 
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Methods of checking for accurate weight and 
number when purchasing food products. 

1. Seventy-three of the seventy-four categories 
which had received a positive value as explained 
in the preceding step were assigned to principles 
and/or attitudes. 

2. Thirteen were assigned to 10 principles of 
physical science to the understanding of whicl 
they were judged to contribute; 45 were simi 
larly assigned to 18 principles of biological 
science ; and 15 to 3 scientific attitudes. 


It seems reasonable therefore to assume 
that the knowledges of consumer education 
refined in this study may be used to con- 
tribute to the understanding of principles 
of science and to the development of 
scientific attitudes. 


SCIENCE EDUCATION RESEARCH IN THE DIVISION OF 
SECONDARY EDUCATION OF THE UNITED 
STATES OFFICE OF EDUCATION 
Puitie G. JOHNSON 


Specialist for Science, Division of Secondary Education, 
United States Office of Education, Washington, D. C. 


N the establishment by Congress of the 

United States Office of Education in 
1867, it was stated that this unit of the 
Federal Government was “for the purpose 
of collecting such statistics and facts as 
shall show the condition and progress of 
education in the several states and terri- 
tories and of diffusing such information 
respecting the organization and manage- 
ment of schools and school systems and 
methods of teaching as shall aid the people 
of the United States in the establishment 
and maintenance of efficient school systems 
and otherwise promote the cause of educa- 
tion throughout the country.” ~ It is my 
responsibility to serve under these provi- 
sions and to devote myself especially to 
the activities that give promise of improv- 
ing science instruction at the secondary 
school level. Research activities must be 
included as a part of my work program. 

Staff members and graduate students at 
colleges and universities have carried on 
almost all of the science education research 
which has been done in this country. We 
must, however, recognize here the research 


work done by leaders in science teaching 
while serving as supervisors or teachers in 
school systems and by educational leaders 
in state departments of public instruction. 
Furthermore, we should mention the sci- 
ence education research which has been 
done by a few leaders who have been asso- 
ciated with industrial and commercial 
organizations. The records of the United 
States Office of Education do not reveal 
much science education research as such, 
although many data about science teaching 
have been collected in studies of the broad 
aspects of secondary education. 

The Office of Education has made its 
greatest contribution to the teaching of 
scence by bringing together leaders in 
different fields and asking them to report 
the most promising results which their 
studies have revealed. Such reports have 
been published and distributed widely. 
The 1920 report on the Peorganisation of 
Science in Secondary Schools is an example 
of this procedure. The Office has also 
initiated and directed national surveys of 


secondary education, such as the three-year 
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survey which resulted in a series of publi- 
cations among which was the 1932 report 
The Office has 


also aided those interested in science edu- 


on Instruction in Science. 
cation research by publishing and distribut- 
ing bulletins in which studies of different 
types were listed with a sentence or two of 


annotation. The Bibliography on Science 


Teaching in Secondary Schools of 1911 
and 1925 are examples of this means of 
improving the teaching of science. The 


Office of Education has also gathered infor- 
mation on science and _ science teaching as a 
The 


reports on Offerings and Registrations in 


part of more comprehensive studies. 


High School Subjects, the more recent of 
which was for the years 1933-34, may serve 
as an example of one of these comprehensive 
studies. Plans have been made for another 
Many 


been 


study of this type during 1949. 


other comprehensive studies have 
directed by the Office, and in several of 
these studies, science has found its place 
along with other subjects of the secondary 
school curriculum. The dissemination of 
information has gone far beyond that which 
Office of 
This has been possible by 
that the Office 


availed itself of the research findings which 


the research of the Education 
would permit. 
virtue of the fact has 
have been brought to light by workers 
associated with colleges and universities 
and other non-federal agencies. It is my 
judgment that this service of disseminating 
information should be continued and ex- 
panded. It is also important that we par- 
ticipate more actively in the planning and 
conducting of ‘research in those fields of 
science education which our office can more 
readily perform than any other agency. 
In facing this question of what specific 
United 
States Office of Education should carry on, 


research in science education the 
I have been hoping that some plan could be 
developed which might provide the type of 
information science leaders desire, and at 
the same time, might help to open up addi- 
research others to 


tional problems for 


undertake. Furthermore, I have been hop- 


ing that it might be possible for the Office 
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oi Education to help in the coordination of 
all research activities which are being mack 
related to science education. These hopes 
prompted me to recommend that an Ad 
visory Committee on Research in Science 
Education be established to serve the Divi 


When this 


proposal was approved by the Commis 


ston of Secondary Education. 


sioner of Education, plans were made with 
Professor Earl R. Glenn, then President of 
the National 


Science Teaching, for nominations to be 


Association for Research in 
made by this association for service on this 
Advisory Committee. The following per- 
sons were selected from these nominations 
by the National Association for Research in 
Mr. Arthur O. 
of the Cleveland Public Schools, Professor 
G. P 
Professor Francis D. Curtis of the Univer- 


Science Teaching : Baker 


. Cahoon of Ohio State University, and 


sity of Michigan. Professor Earl Glenn 
was invited to meet with the group at its 
June, 1947, meeting. 

One question raised by this committee 


at its opening session was: Should we 


report on research in science education 


which the Office of Education alone should 
undertake, or, should we report on needed 
research in science education without much 


reference to who would undertake it? 


After some careful discussion, it was de- 
cided to report on the research in science 
education needed without much reference 


to who would undertake it. Their report 
consisted of 4% single-spaced typewritten 
pages presenting fourteen problems. Sev- 
eral of these problems were divided into 
sub-problems. The major problems were 
as follows: 


I. Are science teachers now in service ade- 
quately qualified for their responsibilities 
in teaching junior and senior high school 
science ? 

II. How can the teachers of the 
nation find and identify with reasonable 
success talented boys and girls who may 
have an interest in studying 
engineering 
nation ? 

III. What can the United States Office of 
Education and other organizations do to 
improve the quality of: (1) the demon- 
stration work done in General Science, 


science 


science or 


subjects in colleges of the 
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Biology, Chemistry, and Physics? (2) the 
laboratory work on an individual or group 
basis in the junior and senior high school 
science subjects ? 

What important recommendations on the 
construction of science laboratories are 
needed for boards of education planning 
an extensive building program for the 
What physical facilities may 
be considered as the minimum necessary 


near future? 
for effective instruction in junior and 
senior high school science subjec ts? 

What urgently 
needed for the various types of science 


source materials are 
courses ? 

What are the important characteristics of 
good science teaching ? 

What can be done to modify existing 
Biology, Chemistry, and 
Physics to make them suitable for con- 
temporary purposes ? 


courses in 


Is it possible to develop a high school 
course in physical science which would be 
suitable for small high schools: (a) as a 
substitute for Chemistry and Physics, or 
(b) to serve as an introductory course to 
subsequent chemistry or 
physics? 


courses in 


To what extent is the subject matter of 
science now being utilized by teachers of 
the social studies, physical education, 
industrial arts, or possibly in the field of 
English in which the popular books of 
science are often used for supplementary 
reading ? 

To what extent are the increasing finan- 
cial outlays for football, basketball, music, 
and general public functions absorbing 
school funds that are urgently needed 
either for the purchase of student appa- 
ratus in science or for the installation of 
necessary physical 
demonstration and student tables and gas, 
water, and electricity services ? 


facilities such as 


What agency or organization could create 
suitable instruments for the evaluation of 
learning in the fields of science in: (a) 
elementary science grades 1 to 6, (b) 
junior high school science grades 7, 8, and 
9, and (c) senior high school science such 
as Biology, Chemistry, and Physics? 
What are the present-day practices in the 
48 states of the nation in granting certifi- 
cates to teach science in the junior or 
senior high school grades? 

What institution or agency in the United 
States could be persuaded to undertake 
the development of a whole series of new 
units for science instruction at junior and 
senior high school levels? 


Some type of “sample Study” should be 
undertaken in the very near future to 
reveal the extent to which typical schools 
have all or only part of the students in a 
given year enrolled in a science course. 
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You might well ask what the Office of 
Education has done about these problems. 
[It would be obvious to you that it would be 
impossible to initiate each of these studies 
even if it were judged proper and desirable 
to do so. In reporting on the progress 
which has been made, I would like to pro 
ject my own judgments concerning how 
these attacked and 


problems might be 


studied. I am doing this because I would 
like your counsel in developing policies 
which would form the basis for wide-spread 
cooperation and coordination of research in 
our area of specialization. 

It is my judgment that science teaching 
can be improved with greatest certainty of 
affecting classroom practices in a desirable 
manner if a large number of individuals 
who are directly concerned with these prob 
lems be stimulated and helped to undertake 
and carry forward the studies which are of 
direct concern to them. Consequently, | 
have attempted to follow the policy of co- 
operating with individuals and associations 
who are vitally concerned with problems of 
science teaching rather than undertaking 
research problems as a 


many specific 


activity of the Office of Education. The 
practical result of this policy will be noted 
in the reports which follow concerning what 
has been done on the problems presented by 
the Advisory Committee. 

Problem I, dealing with the qualifications 
of teachers, was judged to be one in which 
state organizations of science teachers 
should have large responsibility. It has 
been possible to enlist the cooperation of 
the New York State 
\ssociation, The New York City 
tion of Science Clubs, and the National 


Science Teachers 


Federa- 


Science Teachers Association in a study of 
science teachers and science teaching in 
New York state. It was possible to nego- 
tiate a grant of money from the General 
Electric Company at Schenectady to pro- 
vide for the expenses of the committee 
members responsible for this study. It is 
my hope that the Office of Education may 


participate in the dissemination of the im- 


portant findings of this study and to stimu- 
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late 
teachers in other states and territories to 


and assist other groups of science 
undertake similar investigations. 

Problem II, related to the finding and 
nurturing of students of high abilities and 
that 
Clubs of 


America had already initiated and_pro- 


scientific purposes. It was felt 


Science Service and Science 
moted a very constructive approach to this 
problem. Consequently, the Office of Edu- 
cation stands ready to assist them rather 
than to launch a competitive study and 
related service. 

Problem III, related to improving the 
nature of demonstration and laboratory 
work, I can report that we have done con- 
siderable thinking and we have decided to 
explore the values of service leaflets which 
would be distributed by the Division of 
Secondary Education. Several such leaf- 
lets related to science teaching are in the 
planning stages and the judgments of 
numerous persons in the Office of Educa- 
tion 


obtain. 


will determine what results we will 
Some of the first service leaflets 
are likely to be of a rather general charac- 
ter but others are expected to follow which 
will deal more specifically with the more 
critical problems of science teaching. How- 
ever, it is unlikely that we will issue service 
leaflets which will be so specific as to be 
The 


reasons for this will be mentioned in con- 


directly usable in the classroom. 


nection with one of the other problems. 
IV, with 
mendations on the construction of facilities 


Problem concerned recom- 
for science teaching has been touched by 
our distribution of information and refer- 
ences relating to specific requests which 
have come to us. We have not launched 
any research studies in this area. It is our 
that 
under way, and it is our hope that we may 


understanding several studies are 
brief such investigations and disseminate 
the pertinent findings as a service leaflet to 
all those who seek such information. 
Problem V is concerned with the need 
for source materials which would help to 


improve classroom teaching in the sci- 


ences. It is my judgment that this prob- 
lem should be studied and the source 
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materials prepared and distributed by our 
The 


Office of Education opens itself up to the 


voluntary professional organizations. 


charge of federal control of education, when 
our service moves close to the classroon 
of the 
people who feel that suggestions coming 


work teachers. There are many 
from a federal office represent needs of a 


high degree of priority. Consequently, 
many persons are prone to take such mat- 
ters as directives rather than as suggestions. 
We believe wholeheartedly that it is the 
function of the local school units to deter- 
mine the school program and we do not 
wish to do anything which might be inter- 
preted as interfering with the local control 
of education. This is the reason why we 
are concentrating on comprehensive studies 
and general types of service, and why we 
are avoiding the preparation and distribu- 
We believe that 
there are many forms of source materials 


tion of resource units. 


which will help the teachers to improve 
their work but which gives them full free- 
dom and responsibility for determining 
what is to be selected and used. It is our 
desire to be helpful in all ways which will 
preserve the individual initiative and _ re- 
sponsibility of the classroom teachers of the 
This need for source materials has. 
We 


worked with the National Association of 


nation. 
however, not been neglected. have 
Secondary School Principals, The Atomic 
Energy Commission, and several other pro- 
fessional groups in developing a project 
We have 


worked with the National Science Teachers 


concerned with atomic energy. 


Association and the National Association 
of Secondary School Principals in attempts 
tc secure foundation support for a series of 
We 


intend to continue efforts toward helping 


resource units related to the sciences. 


professional groups to meet this need for 
The 


policy as has been here discussed relates to 


resource materials. same general 
Problem VII dealing with the modifications 
of science courses of study, Problem VIII 
dealing with a high school course in physi- 
cal science, Problem XI dealing with instru- 
ments for the evaluation of learning, and 


Problem XIII concerned with the develop- 
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ment of a whole series of new units for 
science instruction. 

This leaves Problem VI concerned with 
the characteristics of good science teaching, 
Problem IX dealing with the use of science 
subject matter by non-science teachers, 
Problem X involving the possible diverting 
of funds from science by other school activi- 
ties, Problem XII on certification practices, 
and Problem XIV concerned with enroll- 
ment by classes in the sciences. 

Concerning Problem VI, dealing with the 
characteristics of good science teaching, we 
are beginning work on a bulletin which has 
been given the tentative title of Scientific 
Methods in Everyday Use. Our plan is to 
put this into mimeographed form for dis- 
cussion use and constructive criticisms. 
We hope to make use of all suggestions 
received, and about a year later release a 
revised bulletin in printed form. Work has 
just begun on the preliminary bulletin and 
copies are not likely to be available until in 
the fall. Concerning Problem IX on the 
use of science subject matter by non-science 
workers, the Office of Education is involved 
in a comprehensive project called Life 
Adjustment Education for Youth. It is 
anticipated that there will be much sharing 
of information between different groups of 
teachers as a part of this project. Con- 
cerning Problem XII, on certification pro- 
cedures, we are interested in working with 
the Cooperative Committee in Science 
Teaching of the American Association for 
the Advancement of Science which has 
undertaken some studies in this area. We 
hope that our Office may assist this com- 
mittee as it continues work on this general 
problem. 

Problem XIV, on enrollment by grades 
in science studies, has been undertaken as 
@ specific research study of the Division of 
Secondary Education. It is planned to 
include General Science, Biology, Chem- 
istry, and Physics, and seek data regarding 
enrollments by sex and grade levels, time 
for class and laboratory work, grade levels 
enrolled in Biology, Chemistry, and Physics 
classes together with an indication of new 
topics. or problems which relate to these 


UNitep STATES OFFICE OF EDUCATION 173 


subjects. It is our plan to launch this 
study this spring and we hope to have 
report ready in the fall. 

I would now like to project this questio: 
of science education research into the 
future. I wish to pursue the hope that 
constructive plan may be developed which 
will embrace the members of the National 
Association for Research and Science 
Teaching and all other persons interested 
in studying the problems of science teach- 
ing. There is so much science educatior 
research that needs to be done that we 
should develop a plan which will make the 
best use of the resources available to us 
One of our major needs is to be kept cur- 
rently informed concerning research studies 
which have recently been completed and 
research studies which are now in progress 
I feel a very great need for this information, 
and I am sure that many of you share this 
feeling with me. I would be willing t 
give a great deal of time to assisting the 
National Association for Research in 
Science Teaching in collecting such infor 
mation and making it available to all why 
may make good use of such informatiot 
As a federal agency which has no graduate 
students to consider, and no special science 
education program to promote, perhaps we 
would be in a strategic position to collect 
information about research completed and 
research in progress. I believe it would be 
possible to develop a plan whereby sucl 
information could, from time to time, be 
referred to one or more committees of the 
National Association for Research in 
Science Teaching for study and evaluation 
The Office of Education could then func- 
tion according to its charter by disseminat- 
ing reports on research in science educatior 
which is judged to be of importance and 
dependability. 

With an Advisory Committee on Science 
Education Research already established, 
the National Association for Research it 
Science Teaching may desire to consider a 
plan for some rotation of membership on 
this committee. Perhaps a_ three-year 
period of service with the terms of service 
so arranged that one member would be 
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replaced each year, may be a desirable plan. 
Perhaps the membership of this Advisory 
Committee should be expanded to include 
persons representing science teaching at 
elementary school level as well as science 
teaching at college levels. Perhaps the 
plan should involve methods whereby each 
member of the National Association for 
Research in Science Teaching may help to 
alert members of this Advisory Committee 
to problems which are urgent and impor- 
tant. Perhaps the plan may include means 
whereby the problems which are judged 
important by the Advisory Committee may 
be given wide dissemination in order that 
staff members and graduate students may 
come to understand these problems, and 
perhaps elect to carry on studies related to 


them. Perhaps the plan may even involve 
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some scheme whereby staff members and 
graduate students may come to cooperate 
with others who are pursuing similar prob- 
lems and whereby each of us may become 
informed of persons and places where cer 
tain problems are being studied. 

It seems to me that there are many 
phases to this general problem of becoming 
informed of science education research, of 
being alerted to problems of special 
urgency, and planning together a compre 
hensive program of science education re 
search which may guide us to the solution 
In all 


such endeavors, I wish to participate in 


of some of our vexing problems. 
whatever way gives promise of improving 


the teaching of science in the secondary 
schools of the nation. 


COMMITTEE ON RESEARCH 


IN ELEMENTARY SCIENCE FOR THE NATIONAL 
ASSOCIATION FOR RESEARCH IN 
SCIENCE TEACHING * 


: pes committee decided to confine its 
efforts to gathering data relative to the 
What re- 
search problems are important for study in 


following four problems: (1) 


the field of elementary science? (2) What 
are the important courses of study in ele- 
1940? 


(3) What significant current research has 


mentary science completed since 
been done in teachers colleges and uni- 
versities during the last ten years? (4) 
What new curriculum practices are being 
developed in the field of elementary 
science ? 

After 
was decided that the committee would fur- 


considerable correspondence _ it 
ther delimit its activities to the first two 
problems indicated. 

With reference to its research the com- 
mittee suggests need for study in the field 
of science in the elementary school to 
determine: 

The extent of academic preservice prepa- 
ration now received by teachers. 

* Report made by the Chairman of the Com- 
nittee, Glenn O. Blough. 


The extent and kind of in-service train- 
ing now in use. 

The age levels at which science con- 
cepts, principles, and skills may be intro- 
duced with optimum effectiveness. 

Types of equipment needed in rooms for 
teaching elementary science. 

Provisions made in various school sys- 
tems for including elementary science in the 
curriculum. 

Most effective methods for using visual 
aids in the elementary school curriculum. 

Means being utilized to integrate science 
with other school subjects. 

Effective methods for using community 
resources in elementary science instruction. 

What influence recent findings in child 
growth and development should have on 
the elementary science curriculum and 
methods of instruction. _ 

What types of evaluation instruments are 
most effective and how they should be used. 

Effective methods of evaluating text book 
material and other types of learning aids. 


Various techniques for helping teachers 
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in service develop adequate science experi- 
ences with boys and girls in the elementary 
school. 

Effective methods for using science ma- 
terials and activities as a source in de- 
devoping reflective thinking. 

Opportunities and demands for science 
experiences in the integrated program of 
the elementary school. 

With reference to problem No. 2, courses 
of study in elementary science, the work 
of the committee to date is incomplete. 
of the 


apportioned three states in which to con- 


Each committee members was 
duct rather extensive correspondence to 
determine what courses of study have been 
prepared. At present these lists are in- 
complete, and if the work of this committee 
should be continued further work will be 
done to make a more comprehensive list of 
courses of study. 

A quotation from a letter of one of the 
to 
courses of study is included here for its 
significant statement. 


committee members with reference 


“Thus far, I have 
not come upon much except a few routin- 
ized outlines. As | have visited class after 
class in these places I have been forcibly 
struck with how little genuine problem 
solving, making use of planning, experi- 
menting, using wide variety of material, 
actually does go on in the average school. 
At any number of places teachers, super- 
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visors, and administrators expressed a con- 
cern for doing something about the lack of 
science experience but they 


really don't 


know where to turn for help. Their own 
the 
senior high schools are not 


local science teachers in junior and 


creative or 
understanding in helping to develop a pro- 
gram of adequate science experiences for 
Many 


of the. teachers take science courses in col- 


elementary school boys and girls. 


lege and universities as a part of their sum- 
mer school work but principals tell me that 
not much happens as a result in the way of 
introducing more science experiences with 
the boys and girls.” 

As yet nothing has been done on prob- 
lems 3 and 4. 

This rather brief report of the committee 
should not be construed to mean that there 
is not a great deal of work to be done by 
this 


undertaken by this committee, which must 


committee. Research of the type 
of necessity be carried on by correspond- 
ence is bound to be very slow since all of 
the members of the committee are involved 
in full time work. 
Respectfully submitted, 
ANNA E, BURGEsS 
RosE LAM MEI 
Betty Lockwoop 
JeRoME METZNER 


Younc WEs1 


GLENN OQ. 
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NEEDED RESEARCH STUDIES IN JUNIOR HIGH SCHOOL 
SCIENCE TEACHING * 


PRELIMINARY REPORT OF JUNIOR-HIGH-SCHOOL-SCIENCE COMMITTEE 


INTRODUCTION 
National 


Science 


r the 1947 meeting of the 


Association for Research in 


Teaching, the President recommended that 
the organization establish several basic 
committees to review the present status of 
investigations in the various fields of science 


education 


and make recommendations to 

the association on areas of research that 

Report made by the Chairman of the Com 
itee, Earl R. Glenn 


might well be encouraged as a matter of 
long-time planning for the activities of the 
organization. 

The functions of these basic committees 
might be such as the following 


1. To review the papers presented at the 


1947 meeting in Atlantic City and take 
from them any suggestions for investiga 


tions that might be considered appropriate 
for the committee members to examine 


2. To suggest additional studies needed 
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that grow out of the educational difficulties 
of local communities or from personal ex- 
periences of members of the association. 

3. From all the suggestions compiled, it 
was considered important that the com- 
mittee isolate, if possible, certain areas for 
research which are more or less urgent in 
character and which need attention at an 
arly date. 

4. An additional responsibility relates to 
the matter of giving attention to investiga- 
tions of an extremely complex character 
which probably require teams of research 
workers for any effective attack on such 
problems. 

5. It was suggested that the committee 
make a survey of the graduate schools of 
education and the colleges for training 
teachers to discover where, if possible, re- 
searches in various fields of science edu- 
cation might be initiated. 

6. In connection with the survey of the 
graduate schools of the nation, it was fur- 
ther suggested that correspondence be car- 
ried on with university schools, laboratory 
or demonstration schools to discover 
whether certain centers could be estab- 
lished where long-time plans for research 
in science education could be carried out. 

During the past year, the junior-high- 
school-science committee has carried on 
such activities as the following: 

1. Proposed investigations have been 
assembled as shown in the pages that 
follow. 

2. A survey has been made of unpub- 
lished theses and dissertations and this list, 
by no means complete, is to be found on the 
following pages. 

3. Extensive discussion has been devoted 
to areas most in need of investigation in 
this field of general science. 

4. We have considered a proposal to 
make a survey of all published investiga- 
tions that can be found in print since the 
year 1925. 

5. We have proposed to Dr. Philip G. 
Johnson, specialist in science, U. S. Office 


of Education, that he and his associates 
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cooperate with a committee from the Na- 
tional Association for Research in Science 
Teaching in publishing a bibliography of 
unpublished theses and dissertations from 
1925 through to the present, and that 
bibliography be published covering all 
niagazine articles and special publications 
now in print of an investigational character 
having to do with junior-high-school sci- 
ence and possibly the other high schoo! 
science fields in addition. 

This preliminary report must be con- 
We hope 
the members of the association will write 


sidered as just a starting point. 


the chairman of the committee suggesting 
activities that need attention. Further- 
more, we hope that readers of ScieNc! 
EpvucaTIon will send suggestions on any 
matters that need to be considered in the 
preparation of the report for the annual 
meeting in 1949. The chairman wishes t: 
acknowledge the very important contribu- 
tion to the work of the committee by the 
bibliographical specialists of the U. 5S. 
Office of Education. The titles in the 
bibliography have been assembled from the 
publications entitled “Research Studies in 
Education,” 1928-1940, as published from 
time to time by the Library Division of the 
U.S. Office of Education. 

Section I. Proposals by Victor H. Noll, 
Michigan State College. 


The following are areas rather than 
specific studies. Each one would probabl 
constitute a field calling for a number of 
investigations. Each one seems to me an 
important and potentially fruitful direction 
for research: 

1. What are the needs in science for 
pupils of junior high school age? We have 
had analyses of magazines, newspapers, and 
the like. 


adult activities. 


There have been some studies of 
But we really have not 
come to grips with the problem of what 
science boys and girls need to know in 
order to live fuller and more effective lives 
as boys and girls and as future citizens. | 
do not believe that “needs” provide a com- 
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plete basis for curriculum development, but 
they do constitute an important approach. 

2. How can general science be organ- 
ized and presented so that it will be appro- 
priate for the levels of abilities—the range 
as well as the average—-of boys and girls 
in the junior high school? We have had a 
number of studies showing that the vocabu- 
lary of our textbooks is too difficult, that 
the science concepts presented are often too 
advanced for children at this level, and that 
they cannot read with understanding and 
profit, much that is found in the general 
science textbook. We need studies posi- 
tively oriented in the direction of determin- 
ing what is appropriate to their ability 
levels. 

3. What is a desirable sequence and time 
allotment for general science in junior high 
school grades? All possible variations and 
combinations are practiced but we have 
little or no evidence to support any of them. 
We have general science one, two and/or 
three years; five, four, three, two, or one 
times a week; we have it in seventh, eighth 
and/or ninth grades. A sequence based on 
evidence that science teachers could whole- 
heartedly support would be most helpful 
in convincing school administrators and 
parents of the value of our subject. 

4+. What elements of the scientific method 
and what scientific attitudes can be taught 
so as to function in the lives of junior high 
Admitted that they have 


determine 


school pupils? 


limitations, can we what ele- 
ments of these important goals they can 
Much of 


phasis on scientific thinking is just “be- 


understand and use? our em- 
tween us teachers” and our pupils may not 


When 


we do stress these things, I feel that our 


even hear it, let alone understand it. 


pupils often do not even understand what 
we are driving at. 

5. What are some principles basic to the 
effective use of multi-sensory aids in teach- 
ing junior high school science? There is 
an immense area here for investigation. A 
great deal of money is being spent in the 
development and distribution of such aids 
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little of their real value in 


teaching science or of how to attain the 


but we know 
maxiinum value through their use. Evi- 
dence is comparatively meager, much of it 
is not scientific, and some is ‘conflicting. 

As stated above these are areas of in- 
vestigation rather than specific problems. 
Each one could be broken down into many 
specific problems suitable for investigation. 
I believe the committee should attempt an 
This should be fol- 
lowed by a careful survey of the literature 


analysis of one area. 


to see what evidence is available already. 
Then we should be in a position to suggest 
needed research studies to begin filling in 
the gaps. It’s a long hard row but I don't 


see how we can make much progress in 


any other way. 


Section II. Proposals by Alfred D. Beck, 

\ssistant Science Supervisor, Division 

of Junior High Schools, New York, 
re # 

1. An investigation into the kind of sci- 
ence teaching (approach and content) that 
will be most effective in meeting the needs 
of pupils in a large metropolis. This 
assumes a parallel investigation into the 
nature of the needs of these pupils. Sepa- 
rite provision it seems would be necessary 
for the needs of youngsters per se and for 
the needs we anticipate that they will have 
when they become adults. 


kind 


special needs of slow learners and of gifted 


\ study of this 


would also have to recognize the 


pupils. 


? 


2. An investigation seems to be needed 


into what are the best methods by which 
the effectiveness of a science program may 
be evaluated. An attempt should be made 
to measure the “intangibles.” 

3. An investigation is needed to deter- 
mine the best ways in which the concepts 
and methods of science can be integrated 
with other subject areas. 


4. The 


should be 


recommendations of teachers 
the 
\lost 


teachers modify the design of their rooms 


obtained with respect to 


redesign of science classrooms. 


and incorporate their own gadgets but they 
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seldom have a chance to become articulate 
regarding the basic design, size, or location 
of the room. I know of no recent study of 
this kind. 

5. The effectiveness of science super- 
vision should be evaluated. A study should 
be made of the techniques of this super- 
vision and what remedial measures are 
suggested and what follow-up is done. It 
is important to know how supervisors be- 
come qualified to supervise science teach- 
ing at the elementary and junior high 
school levels. 

6. There should be a study made of the 
kind of in-service training that is desirable 
for teachers who: 

a. Were licensed to teach science within 

the past 5 years. 

b. Were licensed to teach science more 
than 5 years ago. 

Are teaching science without license. 


NA 


A study should be made to discover 
how many people are teaching science with- 
out license and why. 

8. There should be a nation-wide survey 
of specific teaching techniques. These 
could be catalogued and published in a 
looseleaf format that could be brought up- 
to-date or supplemented as new ideas 
become available. This would serve as a 
kind of handbook or super-teachers-manual. 

9. Someone should determine the extent 
to which adult education in general science 
concepts (including recent developments in 
science ) is needed and if the situation war- 
rants it, a program for this type of educa- 
tion should be prepared and urged upon 
those whose duty it is to provide adequate 
instruction for adults. I suspect a great 
deal of scientific illiteracy exists at this 
level. 


Section III. Proposals by George G. 
Mallinson, lowa State Teachers Col- 
lege, Cedar Falls, lowa. 

There are several issues in the field of 

Junior-high-school science which, in my 

opinion, are worthy of investigation. They 


are as follows: 


1. In the majority of schools with which 
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f am acquainted, the junior-high-school 
science teacher has the eighth grade general 
science on Monday, Wednesday and Fri- 
day and the seventh grade general science 
on Tuesday and Thursday. The students 
at both these levels have either Industrial 
Arts or Home Economics in the vacant 
periods. Many schools are now teaching 
general science seven and eight every day 
for one semester, the other semester being 
devoted every day to Home Economics and 
Industrial Arts. 

I deem worthy of investigation this 
question, “Is learning in seventh and 
eighth year general science improved by 
holding classes on alternate days for the 
year, rather than by holding classes five 
days per week for one semester each year ?” 

2. Since individual-laboratory work is 
practically non-existent at the junior-high- 
school level in science the following might 
further be worthy of investigation: “To 
what extent may learning in junior-high- 
school science be enhanced by providing 
individual laboratory experiences ?” 

3. Since teaching children to use the ele- 
ments of the scientific method is generally 
considered to be an important objective of 
all science teaching the following seems 
worthy of investigation: “What particular 
elements of the scientific method may 
junior-high-school students be taught to 
use, and what means are best adapted to 
teach these elements, through junior-high- 
school science courses ?”” 

4. The counterpart of No. 3 also seems 
worthy of investigation: “What are the 
best ways of inculcating scientific attitudes 
in junior-high-school students, through the 


scientific courses ?” 

5. The following also seems to be worthy 
of investigation: “To what extent is pupil 
planning feasible in determining content 
and procedure for junior-high-school sci- 


ence courses : 

Section IV. Proposals by Paul F. Brand- 
wein, Forest Hills High School. 

I have thoroughly examined the October, 

1947, issue of SCIENCE EDUCATION as you 
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suggested. I have also given particular 
thought to the type of investigation which 
will be useful in the junior high school 
field. 

It appears to me that much would be 
gained if we were to concentrate on a few 
selected areas rather than spread our ener- 
gies over many problems. I am suggesting 
these for further study by the committee: 

1. We need first, it seems to me, a com- 
plete study of what has been done and what 
is being done in this area. It would seem 
desirable for our committee to go about 
preparing a complete summary (mono- 
graph or yearbook, if you will) of the work 
already done and work in progress. The 
other committees might do the same. 

2. At the same time, we need, it is clear, 
a setting forth of standards for research 
and investigation. (This need is appar- 
the of 
extant. A meeting of a commission of the 


N.A.R.S.T. to 
terms is desirable. 


ent from reports research now 


set standards and define 
Meetings of chemists 
and biologists served the tremendously im- 
portant purposes of defining nomenclature. ) 
3. The following specific areas of re- 
search and investigation are suggested : 
A. Under what conditions do junior- 
high-school teachers work? 
conditions of work day, etc.) 


( Physical 


B. What revisions of the junior-high- 
school science curriculum are desirable 
in view of recent world developments? 
(Science per se, and science in the core 
curriculum. ) 

C. What revisions of the methods of 
preparing teachers for teaching junior- 
high-school science are necessary and 
desirable ? 

D. What 


selecting “science talented”’ students on 


methods are available for 
the junior-high-school level ? 

E. What is the 
given lesson (classroom and laboratory ) 
the 


school ? 


best structure of a 


for age level in the junior high 
F. What is the best organization of 
classroom and laboratory furniture for 
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the students of the junior-high-school age 
level ? 

G. What methods of selection will give 
us the most competent teachers for the 
junior high school science ? 

These are some of the areas which I feel 
we ought to concentrate on first. 
4. With regard to my own investigations, 

1 am completing— 

A. A report of an investigation on 
teaching conditions in New York State 

of the 

under grant from G.E.). 


(as chairman of a committee 
N.S.T.A., 
B. An investigation of the background 
of science talented students. 
C. An investigation of an organization 
of a four-year science curriculum (the 
course is now in its third year at Forest 


Hills). 
SEcTION VY. 

State 
Minnesota. 


Proposals by John Verrill, 


Teachers College. Bemidji, 


You also asked me to set down some 
ideas on investigations which might be 
promoted in this field. I hope the follow- 
ing are not too general; I am sure you 
probably have heard them before, but they 
are the problems I'd like to know more 


about. 
1. Better means of evaluation as to OK vl 


standardized tests on the junior-high 
school level. 

2. Studies to see if the laboratory can be 
made a more definite part of junior-high- 
school education as well as improvement in 
what present laboratory 


techniques are 


used. 

3. Studies on pupil readiness for the 
more advanced science concepts. It seems 
to me this is going to be important because 
with the great increase of scientific know] 
edge we are soon going to have to teach 
scientific concepts in the junior-high-school 
previously reserved for senior high school 
science courses 

4+. Studies 


should be shown in the subjects chosen to 


to show if any preference 


be taught in junior-high-school; by this | 
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mean among the three subject fields of 


hiology, chemistry, or physics. 

5. I think the textbook situation on 
seventh and eighth grade level is in a rather 
sorry state. Probably something will be 
done about this now that the war is over 
and many more texts will be appearing. i 
have always felt that all the seventh and 
eighth grade texts that I have examined 
were simply cut down versions of ninth 
grade texts. I do not begin to think they 
exhaust the tremendous possibilities that 
exist in this field; for instance, how many 
of these texts even mention such a thing as 
the scientific method ? 


Section VI. Donald S. 
Dean, Baldwin Wallace College, Berea, 
5 


Ohio. 


Proposals by 


1. What is the place to be occupied by 
the junior high school science course? 
How can the junior high science curricu- 
lum be coordinated with that of the ele- 
mentary school and the high school so that 
the junior high is not left with the job of 
going over material from which the cream 
has been skimmed in the elementary school 
er giving a watered-down version of what 
many of the students will study in senior 
high ? 

2. Can the feverish, scattered pace in 
junior-high-science be slowed down and be 
made more thorough? This might be 
accomplished by increasing the length of 
the required course. It might be accom- 
plished by setting up a definite area to be 
covered at this level and abandoning the 
idea of covering the whole field of science 
in a few semesters. As I see it, this has a 
definite relation to my first point. 

3. Can a textbook be written which will 
nt the course of study taught? I appreciate 
the problem involved. Of course, the book 
will sell in more school systems if some- 
where in the book is treated each subject 
that any school system might want to offer. 
This treatment, however, just reduces the 
course to a review of elementary work and 

vocabulary-ridden sketch of high school 


work. 
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Section VII. 


Keech, State Teachers College, Castle 


Proposals by James A 


ton, Vermont. 


At the suggestion of the chairman of the 
committee Mr. Keech has been working on 
the following problems: 

1. What colleges in the New England 
states offer adequate undergraduate train 
ing for prospective general science teachers ? 

2. In what college could a general sci- 
ence teacher do graduate work in science 
and science education and write a thesis on 
some investigation in the field? Part of 
the manuscript that Mr. Keech has pre 
pared follows. This section deals with 
problem two above. 

A survey of science and science courses 
of the colleges and universities of the 


states of Maine, Massachusetts, New 
Hampshire, Rhode Island and Vermont to 
find out which ones grant graduate degrees 
either in education, elementary or secon- 
dary, or a degree made up of courses from 
a department of biology or chemistry and 
certain courses from the department or 
It is felt that it would 


be very valuable to know at this time in 


school of education. 


what colleges a student can work out a 
master’s degree in general science, let us 
sav, and, at the same time take courses in 
secondary education, educational measure- 
ments, teaching of general science, and 
prepare to'do a thesis. 

In order to answer the implied questions 
in the above statements, letters were sent to 
the commissioners of education in each of 
the above mentioned states asking for a 
complete list of colleges and universities 
doing work above the high school level. 
Replies from the commissioners indicated 
that there were 101 such institutions. Let- 
ters were then sent to the registrars of all 
but 17 colleges in Massachusetts, the state 
normal schools in the state of Maine, and 
the three state teachers colleges in the state 
of Vermont, asking for catalogues describ- 
ing work done on a graduate level in sci- 


ence and science education. Replies were 


received from all but the Boston School 
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Conmnittee, Teachers College of the City of 
loston; College of St. Joseph, Framing- 
ham; Curry College, Boston ; International 
Y.M.C.A. College, Springfield; Jackson 
College, Medford; Portia College of Lib- 
eral Arts, Boston; and St. Regis College, 
Weston. 

Seventy-one usable replies were received. 
(of these, 24 indicated that they did work in 
Of the 24, 
the following 14 colleges indicated through 


science on the graduate level. 


their catalogues or in response to a personal 
letter to the dean of the graduate school, 
that work in science and science education 
could be carried on for a master’s thesis, or 
a doctorate on the high school or elemen- 
tary school level. The catalogues in no 
cases indicate direct answers to the implied 
questions above. Answers are inferred by 
the writer except where verified by direct 
correspondence with the deans of the grad- 
uate schools. In.the cases of the schools 
not mentioned below, it could not be in- 
ferred by reading the catalogues that work 
i the nature described could be done. 


THE FOURTEEN COLLEGES 

1. University of Maine, Orono, Maine. 
The catalogue indicates that it might be 
possible to work out a master’s thesis in 
science problems on the senior high school 
level. (No reply to letter to dean of 
Graduate school. ) 

2. Boston College, Chestnut Hill 6/7, 
Mass. Students who are working on theses 
in pure science fields “could not do their 
A prob- 


lem such as that suggested by Wickware, 


work in education on the thesis.” 


“would be worked on by students who were 
majoring in education.” The above infor- 
mation was obtained by letter from George 
\. O'Donnell, S.J., Dean of the Graduate 
School. 
3. Boston University, Boston, Mass. In 
correspondence, Dean Chester M. Alter, of 
the Graduate School, states “Boston Uni- 
versity has many graduate students work- 
ing on problems in the teaching of science 
in the secondary schools.” 

4. Clark University, Worcester, Mass. 
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Master of Education degree is offered for 
work on the high school level, only. A 
letter from the dean of the graduate school 
indicates that a problem such as stated by 
Wickware could be worked out on the 
secondary level. 

5. Harvard University, Cambridge, 
the 
catalogue the program of work on the 


Mass. According to a statement i 


graduate level is very flexible. Master's 
degrees and the doctorate are granted for 
work done in the fields of teaching science 
in the secondary and elementary schools. 
The writer infers that graduate degrees 
would be granted for work done in the 
teaching of science in the junior high 
school, although the junior high school is 
not mentioned in connection with the teach 
ing of science in the catalogue. 

6. Mount Holyoke, South Hadley, Mass. 
In the graduate school a course entitled 
“401-402. 


courses students may 


Independent study. In these 
pursue individual 
projects, generally in related areas of aca 
demic and professional fields.” 

7. Northeastern Boston, 
Mass. 


teaching in secondary schools is offered on 


University, 
\ four-hour course in methods of 
the graduate level. There is no indication 
that anything is offered in the teaching of 
science in any school. 

\lass. 


\ccording to the catalogue of the graduate 


8. Radcliffe College, Cambridge, 
school, the choice of fields (in education ) 
includes elementary education, and secon 
dary education and the curriculum and 
methods in a specified school subject lhe 
coctor of philosophy degree is the only 
advanced degree offered in education 

9. Tufts College, Medford, Mass he 
graduate catalogue indicates that research 
in education in any field may be pursued 
toward a graduate degree Letter from 
Dean John P. Tilton states that Wick 
ware's problem could be used to secure a 
master’s degree. It could be done on any 
grade level of the public school. 

10. University of Massachusetts, Am 


herst, Mass. According to a letter from 
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F. J. Scivers, the Wickware problem could 
be used to secure a master’s degree only for 
those students who choose to major in 
Education. This work could be done on 
the senior and junior high school and ele- 
mentary school levels. 

11. Wellesley College, Wellesley, Mass. 
A student in the graduate school could elect 
problems in the teaching of science in sec- 
ondary and elementary schools to receive 
the degree of Master of Arts in Education. 

12. University of New Hampshire, Dur- 
ham, N. H. 
graduate school in Principles and Problems 
Secondary School, 
Junior High School Evaluation, Workshop 
in Secondary School Curriculum Develop- 


Courses are offered in the 


of Teaching in the 


ment, and Research Problems in Secondary 
Education. 

13. Brown University, Providence, R. I. 
Brown University offers the Master's and 
Ph.D. degrees for work done in education 
on the senior and junior high school levels. 
Ne mention is made of science in connec- 
tion with education. 

14. University of Vermont, Burlington, 
Vt. In a personal conference with Dean 
Jennett C. Douglas of the School of Edu- 
cation, he indicated that he would be happy 
to entertain any students who wished to 
do graduate work in science teaching on 
the high school, junior high school and 
elementary school levels. 

* K * * * * * 


In all of the schools mentioned above 
science work on the graduate level is being 
carried on. 

I am sure that interviews with those in 
charge of schools of education in the above 
mentioned institutions and many of those 
not included above would elicit information 
which might alter the above list. 

The following colleges and universities 
offer educational work in graduate schools 
on the high school level only: University of 
3oston University, Clark Univer- 
sity, Mount Holyoke College, and North- 


Maine, 


eastern University. 
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The following colleges and universities 
offer work in education in graduate schools 
on the high school and junior high school 
levels, only: University of New Hampshire 
and Brown University. 

The following colleges and universities 
offer work in education in graduate schools 
on the high school and elementary school 
levels only: Radcliffe College and Welles- 
ley College. 

The following colleges and universities 
offer work in education in graduate schools 
on the high school, junicr high school, and 
elementary school levels: Harvard Univer- 
sity, Tufts College, University of Massa- 
chusetts, and the University of Vermont. 


Section VIII. Proposals by Mrs. Gijer- 
trud Smith, Los Angeles City Board 
of Education, Junior High Education 
Division, 451 North Hill Street, Los 
Angeles 12, California. 


I. Our greatest concern right now is 
with the education and preparation of sci- 
ence teachers. In January, the three sci- 
ence supervisors of the Los Angeles City 
Schools met with representatives of the 
University of California at Los Angeles on 
this problem. Our University colleagues 
were very much interested in our sugges- 
tions and have agreed that it is not so much 
a matter of choice in units in certain fields, 
but rather a revision of subject content 
offered in already required courses. We 
also have the problem of a five year train- 
ing program rather than the four years 
required by most states. 

Notes from Meeting for Discussion of the 
Preparation of Science Teachers—January 
19, 1948—U.C.L.A.: 

1. Many science teachers tend to teach courses 
which emphasize the minutia of subject matter 
rather than the broad implications and gen 
eralizations of science phenomena and inven 
tion. We believe this is partly due to then 
highly specialized training, which developed 
habits of thinking common to research scien 
tists rather than to science educators. We feel 
that all teachers should be educators first and 
science minded second. 


~) 


2. Many science teachers fail to relate science 
information to the problems of living common 
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to all children. Their science fails to be 

functional. 

3. Many science teachers are not versatile be- 
cause their highly specialized training limits 
their teaching area. 

4. Many science teachers lack the ingenuity nec- 
essary to motivate and to stimulate interest in 
science. 

5. Many science teachers lack the ability or the 
understanding of the importance of carefully 
laying the foundations for the development of 
scientific thinking, skills, and attitudes. 

6. Many science teachers tend to use the lecture 
and teacher dominated method of instruction. 
They are not trained in progressive teaching 
techniques. 

7. Many science teachers lack an understanding 
of the fundamental laws of learning or do not 
have the techniques necessary to apply them 
in classroom situations. 

8. Training is not given to prospective science 
teachers in the developing of simple laboratory 
experiments and demonstrations suitable for 
secondary school science classes. 

Summary: After considerable discussion 
the following suggestions were made by 
members of the group: 

1. The present requirement of six units of science 
in the graduate year might be modified to more 
nearly meet the needs of science teachers. 

2. Some provision should be made to improve the 
science minor, especially in general science 

3. The teaching profession should be given equal 
status and recognition with that of professional 
work in science, such as research and indus- 
try. This responsibility lies with the Univer- 
sity Counsellors and the individual professors. 
It was pointed out that teaching positions now 
pay as much as industry. 

4. There seemed to be general agreement that 
there needs to be a study made of the content 
of science courses for prospective science 
teachers. 

II. A problem which seems critical to us 
is the matter of getting suitable science 
textbook materials for use with slow-learn- 
ing pupils. Except for some very excellent 
booklets, we can find no texts and few 
library materials for teachers to use in 
junior and senior high schools with pupils 
who have limited reading ability. We find 
that most science texts written for junior 
high schools have a reading level of about 
eleventh grade. Those few science texts 
which have a fourth or fifth grade reading 
level are also endowed with pictures show- 
ing fourth and fifth grade children. This, 
our junior and senior high sophisticates 
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will not tolerate! Perhaps some bright 
brain may be subsidized while writing these 
needed materials. I understand from pub 
lishers that no one will do it because the 
market is so uncertain. I’m sure that such 
books, if well done, would have great sale 

III. An investigation should be made to 
determine how science concepts are de 
veloped (through what present accidents of 
teacher technique, etc.). All of us are sure 
that the development of certain basic con 
cepts in science are most important in the 
junior high school. None of us is sure 
how these concepts actually are developed. 
Also, it would be an excellent idea to study 
what, exactly, are the basic concepts which 


we want youngsters to achieve. 


GENERAL SCIENCE BiBLioGRAPHY UNPUBLISHE 
TitLes ARRANGED BY SUBJECTS AND 
Avutuors, 1928-1940 


From “Research Studies in Education.” Thx 
Library Division. U. S. Office of Education 


I. Surveys of Texts, Manuals and Workbooks 

Adams, Paul Lorne; Berg, Theodore R.; Broad 
lick, J. N.; Clish, Albert R.; Douglass, Har! 
R., and Peterson, George W.; Gray, Hugh ( 
Helt, Raymond L.; Klegman, Milton Aaron 
Latimer, Orion P.; Nettels, Charles H 
Remaley, J. W. C.; Rodean, William <A 
Spiwak, Lillian; Steere, Ruth Graves; Turnet 
Paul M.; Weinstock, Charles; Wilber, Oliver; 
Wilhowson, C. G.: Williams, Arthur \ 
Zeigler, Robert Terry. 


I?. The Scientific Vocabulary of General Science 


Anderson, Wendell H.; 
Cruikshank, James; Eicher, James Eugene 
Forbush, Keith C.; Grophear, Herman: 
Ingraham, John R.; King, Virgil Doyle; 
Koehnlien, Henry Harold; Rutherford, John 
LeRoy; Smith, James Warren; Southwell, 
Cash J.: Swearingen, Mildred; Williamson, 
Charles Brainerd. 


Coulter, Sara Eleanor ; 


IIT. Investigations to Determine Curriculun 
Content of General Science 


Bailey, Thomas C.; Bek, Cornelius Frederick; 
Berlin, Herman; Bradbury, Bernard S.; Bran 
stetter, H. Warren; Bratt, Elliet C.; Bron 
spiegel, Philip; Bryant, Dora K.; Buchset 
Herman Robert; Buell, Francis C.; Conn, 
R. D.; Curtis, Francis D.; Davis, Ira ¢ 
Dirks, Henry Bertram; Eckermann, Agnes 
Clara; Fitzhugh, Oscar Garth: Fox. Virgil: 
Geyer, Warren Francis; Gill, Anna K.; Gos 
sard, Carson F.; Hankamp, Gertrude, Hanni 
gan, Elizabeth A.; Harap, Henry, and Pershing, 
Ellis C.; Harris, Russia; Hartin, Fred; Hobart, 
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Calvin Romain; Hollandsworth, James G.; 


Huffman, Oscar 
Grace; Kidwell, Arden A.; 


liam 


Walt 


Flore 
\ 


B.; Kinnear, 


T.; Welley, Mary Annie 


=, 2. 


er; Langworthy, Ray 
Orion P.; LeCocgq, 
Littelle, Glen P.; 
Paul A.;: McMullen, Warren Anthony : Mosher, 


nce; O'Neill, 
V.; Phelps, 


C. Louis; 


Martin, 


Richard 
Maurice 


Ear 


Killebrew, Wil- 
Kohner, Herbert 
Stanley, Latimer, 


Leibson, B. M.: 
rl F.; Maxwell, 


Wallace; Overn, 
Roy; Remaley, 


J. W. C.; Riccio, Angelo Pasquale ; Richmond, 
Frances Churchill : Saulter, Charles R.; Slotten, 
R. M.: Smith, Eleanor 


Jame 


Wolf 


s Luther; Vender 


ord, Feaster. 


Marrian; Thomas, 


Ploeg, Edward P.; 


Il”. Evaluation of Mlethods of Instruction 


\dams, Harper R.; Anderson, Ted C.; Archambo, 
Frank C.; Barnard, John D.; Boretz, Nettae; 


Brock, William H 


neth 
Grun 


E.; Gilmore, L. 


er, Saul G.; 


ubert: Corbally, John E.; 
Davies, Mary Thompson; Dunlap, John; Elliott, 
W. H.; English, Donald John; Forsyth, Ken- 


Hainline, 


P.; Grooms, Gordon A.; 
A. O.; Hensley, 


Russell W.; Hester, Kathleen Beatrice ; Kuem- 
Markle, Charles Joseph; 


merle 


Moor 


Levi 


‘in, The vlc re; 


F., Jr.; Riede 


re, F. W.; Dykhouse, C. 
Francis D.; Powers, Stuart 


1, F. A., 


al 


J., and Curtis, 
C.; Rhoades, 
we, F.C. ; 


Ritchie, Charles Martin, Russell, May Fleese; 


Shull 


er, Albert Theodore; 


Smith, Victor Cly 


Stone, 


O. k. 


Barish, 


Don 


Slocum, J. S.; 


de; Squires, Howard G.; 


Leon E.; Terry, C. 


s 


Tests and \Mlcasurements 


W olfenbarger, 


of Range of 


Information, Skills, and Attitudes 

William; Barnes, Cyrus W.; Bickel, 
John C.; Bixler, Melvin R.; Butler, Warren N.; 
Dahl, Alfred H.; Daily, Bertha Isabel; Dysart, 
Russell D.; Eldree 


E. ; Floyd, ( 


McGee, Joseph A 
Tempel; Miller, Earl A.; Muilenberg, Marcus 


, OF 


Norvell, Pau 


lge, William L.; Farnum, 
liver R.; 
Heiss, Elwood D.; Heitz, George C.; Hensley, 
Russell W.; Hepinstall, 


Howard, Lester R 


Hack, Walter; 


umes Thomas; 


; Joseph, Rosina C.; Lann- 
holm, Gerald V.; MacKay, Minnette; Martin, 
Robert William; 


Matteson, 


rthur ; 


i Se- 


Mcl 


Pie 


Harvey D.; 
Ninney, George 


iffer, Harrison 


Sumner; Schauss, Mabel; Snyderman, Isadore 
L.; Stark, M. Janet; Tate, Pearl June; Waldo, 


Rayn 


10nd Brown; 


W oods 


eila Glaphyra; 


Word, Aubrey Hugh; Zeigler, Robert Terry. 


T 


Baker, 
Lee; 


Il, 


Beery, 


Eliza; 


General Science 


Bessie M.; Bauman, E. 
Everett ; Gorman, Harriet 


_ te 


IT. Relationships of Reading to Learning in 


seard, Burrus 


Ann; Gothard, Owen 


Griffeath, Matt Russell; MckKnelly, Cal. 


The Scientifi 


Interests of Junior-High- 
School Boys and Girls 


Ralph D.; Bozchult, 
M. K.; Kirkland, Arthur William; Lyles, Edith 


Mchneely, 


~ 


Grace 


Inez, and Bozchult, 


See 


Nakagawa, 


Shizuko; Schiffman, David; Smith, Ma 


Weber. 


L711. Studies of Problems in the Fields of 
lisual Aids 
Baker. W. Kenneth; Cockrum, A. E.; Houghton 
Glenn Hovis; Johnston, Thomas Nash; Neely, 
Thomas Oran; Strickler, George Marion; 
Taylor, Donald T. 


IX. Selection of Experimental Work and Related 
Learning Activities 
Hale, John Elden; Harris, Ralph W.; Harrison, 
Everett S.; Jones, Claren Corwin; Lockwood, 
Elizabeth Ann. 


NX. Mathematics in General Science 


\enew. Letha Alice; Bock, Lillian A.; Wallace, 
LL. Dean. 


NI. Laboratory and Demonstration Equipment 


Heacock, Elmer V.; Propst, Otis H.; Richard 
son, Evan Carleton. 


NII, Surveys of Superstitions 


Jordan, Albert Tate; Smith, Victor C.; Vicklund, 
O. W. 


MeMBERS OF COMMITTEE, 1947-1948 


Earl R. Glenn, Chairman, State Teachers Col- 
lege, Montclair, New Jersey. 

James C. Adell, Chief, Bureau of Educational 
Research, Board of Education, Cleveland, Ohio. 

Arthur O. Baker, Directing Supervisor of Science, 
Cleveland Board of Education, Cleveland, Ohio. 

\lfred D. Beck, Assistant Science Supervisor, 
Division of Junior High Schools, New York, 
N. Y. 

F. R. Bemisderfer, Principal, Brownell Junior 
High School, 2214 East 14th Street, Cleveland, 
Ohio. 

Paul E. Blackwood, Assistant Specialist in 
Science, Federal Security Agency, U. 5S. Office 
of Education, Washington 25, D. C. 

Paul F. Brandwein, Forest Hills High School, 
Forest Hills, Long Island, N. Y. 

Donald Decker, State College of Education, 
Greeley, Colorado. 

Donald S. Dean, Baldwin Wallace College, 
Berea, Ohio. 

Warren P. Everote, Encyclopedia Britannica 
Films, Inc., Wilmette, Illinois. 

James W. Gebhart, Shore High School, Lake 
Shore Blwd.—E. 222nd St., Euclid, Cleveland 23, 
Ohio. 

Jane Johnston, Supervisor of Science Teaching, 
State Teachers College, Moorhead, Minnesota. 

James A. Keech, State Teachers College, Castle- 
ton, Vermont. 

Marcella Rita Lawler, Teachers College, Colum- 
bia University, New York, N. Y. 

Donald W. Lentz, Parma Public Schools, Ridge 
Road School, 6726 Ridge Road, Parma 9, Ohio. 

George G. Mallinson, lowa State Teachers Col- 
lege, Cedar Falls, lowa. 
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Evelyn Miller, Reed Junior High School, Spring- 
field, Missouri. 

Victor H. Noll, Michigan State College, East 
Lansing, Michigan. 


ijertrud Hjorth Smith, Los Angeles City Board 
of Education, Junior High Education Division, 
451 North Hill Street, Los Angeles 12, 
California. 
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C. L. Thiele, Board of Education, Detroit, 
Michigan. 
John Verrill, State Teachers College, Bemidji 


Minnesota, 
J. Paul Visscher, Western Reserve University 
Cleveland 6, Ohio. 


\lton Yarian, Emerson Junior High Schoo 
Clifton Blvd. and Jackson Ave Lakewoor 
Ohio. 


COMMITTEE ON RESEARCH 


IN SECONDARY SCHOOL SCIENCE * 


HE Committee on Research in Secon- 
7 an School Science was organized 
after the annual meeting of the National 
Association for Research in Science Teach- 
ing held in Atlantic City, March 2-4, 1947. 
The committee consists of twelve mem- 
bers, who hold positions of educational 
leadership in Colorado, Illinois, Oregon. 
Missouri, Indiana, Texas, Ohio, and New 
York. 


which give 


Some members are in positions 
with schools 
Vith the 
exception of one meeting held in Atlantic 


City on February 22, all committee work 


them contact 


throughout the United States. 


has been carried on by correspondence. 
According to instructions received from 

the Executive Committee of the N.A.R.S.T.. 

the committee on Research in Secondary 

School Science was to: 

1. Consider suggestions of problems in secondary 

school science that were reported in various 

papers presented at the N.A.R.S.T. Spring 

Meeting, 1947; 

Decide which of these problems were most 

worthy of study; and 

3. Seek individuals or groups of individuals t 
carry on the investigations. 


to 


Since only a few of the members oi 
the committee -had attended the 1947 
N.A.R.S.T. meeting, it was necessary to 
acquaint all members with the nature of 
This 


was done by analyzing each of the reports 


problems presented at that meeting. 


that had been presented and preparing a 
list of these problems dealing with secon- 
dary school science. A list of 26 problems 
was mailed to members of the committee in 

* Report made by the Chairman of the Com 
mittee, J. Darrell Barnard 


July, 1947, 


several things. 


Each member was asked to di 
First, after reading the list 
of problems, he was to add any new prob 
lems which he considered as important as 
any already on the list. Next, he was t 
go over the revised list of problems and 
select two problems upon which he believed 
the Secondary Science Committee should 
concentrate its attention. Finally, he was 
to write his reasons for selecting the tw 

problems. 

By the middle of August sufficient re- 
plies had been received to continue with the 
next step. The replies from each membet 
were analyzed and his selection of problems 
tabulated. There were fourteen problems 
selected by one or more members as being 
important for investigation. The numeral 
in parentheses after each of the following 
problems indicates the number of members 
who selected that problem 


1. How can problem-solving be taught most 


effectively in high school science courses? (4 


- 


2. How effective have programs for 
service education been in improving scien 
instruction? (3) 

3. How can problem-solving  outcom 

evaluated? (3) 

potentially sig 

| 


scrence Classes 


4+. How can problems that ar 
nificant for study in 
identified? (2) 

5. How can more functional types of laborat 
experiments be developed? (2) 

6. What changes do we wish to take plac 
high school students as a result of tl 
experience in science? (2 

7. What can be done to improve the readability 
of textual materials in science (] 

8 What are the conditions that account for t 
failure of science teachers to improve thei 
programs otf instruction (1 

9. What should be done for the student wit 


special interest and ability in science l 
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10. How can the outcomes of science instruction 
be measured effectively? (1) 

11. What are the particular areas and points of 
conflict encountered in living in our techno- 
logical age that a study of science can help 
relieve? (1) 

12. How can audio-visual aids be used more 
effectively? (1) 

13. What should be the relation of senior high 
school science to science taught in the junior 
high school? (1) 

14. How can the teacher education institutions 
perform their task in such a way that teach- 
ing will be presently and definitely changed 
for the better? (1) 


Although only nine members submitted 
their selections of problems, there was a 
total of 24 selections made. This was 
accounted for by the fact that several mem- 
bers selected more than two problems. 

It will be noted that three of the fourteen 
problems listed above deal with some aspect 
of teaching problem-solving. Out of 24 
selections distributed among fourteen prob- 
lems, ten selections were recorded for the 
three problems dealing with problem-solv- 
ing. Reasons which members of the 
committee gave for selecting problems 
dealing with problem-solving included the 
following : 

It is the one significant aspect of science 
learning that we know the least about and do 
the least about.” 

“For many years teachers and textbook authors 
have talked about teaching problem-solving and 
the scientific method, and research workers have 
identified steps in problem-solving and aspects of 
scientific method. Yet we have very little reason 
to believe that the students come out of our 
science classes any better able to solve their own 
problems than before they entered.” 

“Learning is dependent upon it.” 


Results of the analysis of committee 
members’ selections of problems were then 
sent to each member. Since problems deal- 
ing with problem-solving were indicated 
most frequently as being important, “prob- 
lem-solving as it should be dealt with in the 
secondary school” was selected as_ the 
problem area upon which this committee 
should concentrate its attention. 

Committee members were then asked to 
suggest the more specific problems which 
they felt the committee should consider in 


its next step, that of developing plans for 
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getting people in various sections of the 
country working upon problem-solving in 
science teaching. The following seven 


questions were formulated from suggestions 
sent in by committee members : 


1. Why do we consider ability in problem solving 
to be a desirable outcome of science teaching 
at the secondary level? 

2. Of what does ability in problem-solving 
consist ? 

3. Can ability in problem solving be taught? 

4. What learning activities can be used to de 

velop ability in problem-solving ? 

What classroom situations are most conducive 

to problem-solving activities ? 

6. How can ability in problem-solving — be 
measured ? 


un 


NI 


How can the accepted techniques for problem- 
solving be introduced into more secondary- 
school teaching situations ? 


It was the consensus of the committee 
that it needed some clearly formulated.and 
appropriately documented statements re- 
garding the significance and nature of 
problem-solving in science teaching. It 
was decided that the first three questions 
in the preceding paragraph should be used 
as bases for formulating statements regard- 
ing the significance and nature of problem- 
solving. It was further agreed that the 
completed statements should be published 
in pamphlet form and made available to all 
who would subsequently become involved 
in the various projects to be developed by 
the committee. 

The last four questions listed above are 
to be used as guides in identifying the 
specific problems that should be investi- 
gated. Within the near future each mem- 
ber of N.A.R.S.T. will be asked to suggest 
specific problems which need to be investi- 
gated under each of the last four questions 
listed above. The suggested problems, 
obtained in this manner, will be organized 
into a report and made available to inter- 
ested persons. 

The committee is concerned with doing 
more than merely encouraging the formal 
investigation of specific problems in the 
area of problem-solving in science educa- 
tion. It is also concerned about getting 
more classroom teachers to explore tech- 
niques of introducing problem-solving into 








ares 
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their teaching. This latter concern is based 
upon the assumption that we already know 
something about teaching problem-solving 
even though there are still many unan- 
swered questions. Furthermore, the class- 
room teacher will be the one who ultimately 
determines whether anything is done with 
problem-solving in science classes. It is 
therefore important that this committee 
should give immediate consideration to the 
classroom teacher in whatever plans of 
action the committee may develop. 

Four plans of action have been agreed 
upon by the committee. One plan is being 
developed with the idea of promoting for- 
mal investigations of the many problems 
involved in the teaching of problem-solving. 
\nother plan is being developed to encour- 
age the chairman of state science teachers’ 
associations to give “Problem-Solving” a 
prominent place on their state programs. 
\ third plan of action is being considered 
in which science teachers in selected schools 
will be encouraged to try out different tech- 
niques for teaching problem-solving. In 
the committee's fourth plan of action, exist- 
ing channels for reaching science teachers 
will be used to obtain information regarding 
ways in which those science teachers are 
attempting to teach problem-solving. 

The present membership of the commit- 
tee has heen devided into four teams. Each 
team will assume responsibility for one of 
the plans of action described in the preced- 
The names of teams, team 
listed 


ing paragraph. 
leaders and their addresses are 
below : 


1. Investigations in Problem-Solving. J. Darrell 
Barnard. School of Education, New York 
University, Washington Square, New York 3, 
N. Y. 

2. State Science Teachers’ Associations. Edith 
M. Selberg, Colorado State College of Edu- 
cation, Greeley, Colorado. 

3. Problem-Solving in Selected Schools. Elsa 
M. Meder, Associate Editor, Houghton Mif- 
flin Company, Boston, Mass. 

4. Promising Practices in Teaching Problem- 
Solving. N. Eldred Bingham. Northwestern 
University, Evanston, Illinois. 


Because of the nature of the problem area 
which it has selected, the committee desires 


to extend its activities into all school levels 
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from elementary through junior colleges. 
It further wishes to expand its membership 
to include representatives from each of the 
school levels as well as a more complete 
representation from different sections of the 
country. Anyone who is interested in 
working with some one of the teams is 
encouraged to get in touch with the leader 
of that team. 

It is not anticipated that the projects 
briefly described in this report will be 
completed within the next year or two. As 
the work proceeds many new problems will 
undoubtedly be discovered which may indi- 
cate a need for modifying presently pro- 
posed projects as well as adding other 
projects. It is the hope of this committee 
that within the next ten or twenty years 
such a concentrated attack upon problem- 
solving will result in science teachers know- 
ing more about problem-solving and doing 
more about it in their science classes. 

Periodic progress reports will be pre- 
pared by the committee as work on the 
When- 


ever the findings of project teams reveal 


various projects is carried forth. 


information that would be valuable for 
science teachers, it is hoped that special 
reports may be published and made avail- 


able to science teachers. 


MEMBERSHIP OF COMMITTEE ON RESFARCHI 
IN SECONDARY SCHOOL SCIENCI 


J. Darrell Barnard, School of Education, New 
York University, New York 3, New York. 

N. Eldred Bingham, Northwestern University, 
Evanston, Illinois. 

Donald G. Decker, Colorado State College of 
Education, Greeley, Colorado. 

Charlotte L. Grant, Oak Park High School, Oak 
Park, Illinois. 

Paul E. Kambly, University of Oregon, Eugene, 
Oregon. 

W. Edgar Martin, Office of Education, Wash- 
ington, D. C. 

Elsa M. Meder, Associate Editor, Houghton 
Mifflin Company, Boston, Massachusetts 

Ellsworth S. Obourn, John Burroughs School, 
Clayton, Missouri. 

Greta Oppe, Ball High School, Galveston, Texas. 

J. S. Richardson, The Ohio State University, 
Columbus. Ohio. 

Edith M. Selberg, Colorado State College of 
Education, Greeley, Colorado. 

Robert J. Stollberg, Division of Education, Pur- 
due University, Lafayette, Indiana. 





REPORT OF THE RESEARCH COMMITTEE ON JUNIOR 
COLLEGE SCIENCE * 


, ey study was undertaken with a view 

to determining the present status of 

general education science teaching at the 

junior college level. It has included: 

Types of courses being offered. 

Methods being used. 

Extent to which research is going on and 

new developments are in progress. 

4. Extent to which recent developments in science 
are being incorporated into actual teaching. 


whys — 


The committee decided that in under- 
taking this work it was necessary to go 
institutions 
operated strictly as junior colleges. There- 


beyond the list of which 
fore general education science offerings at 
four-year institutions were investigated 
also. In general, the committee limited its 
investigation to “first-level” courses, but 
they did not exclude courses offered in the 
last two years of undergraduate work in 
cases where these were clearly of a general 
educational nature. It was well that the 
committee did not limit its study to junior 
colleges strictly, since to have done so 
would have given a_ very incomplete 
picture. 

The members of the committee wish to 
express appreciation to Dr. 5S. Ralph 
Powers, Dr. W. W. Charters, and Dr. 
Philip N. 


furthering the progress of the work. Ap- 


Powers for aid and advice in 


preciation is also due to the busy teachers 
and administrators who took the time and 
effort to answer the letters sent by the 
committee. 

It was apparent from the beginning that 
the best the committee could hope to do in 
the time at their disposal would be to make 
a partial survey of what was being done, 
rather than a complete analysis or a sta- 
tistical study. An effort was made there- 
fore to obtain a general picture with the 
hope that the outlines could be filled in 
with further study. 

Approximately 375 institutions were con- 

* Report made by the Chairman of the Com- 
mittee, W. C. Van Deventer. 


tacted, and replies were received from 171, 
or approximately forty-five per cent. All 
were asked the following four questions : 

1. What first-level courses in science, other tha: 
traditional type zoology, botany, chemistry, 
physics and geology courses are being offere: 
in your institution ? 


~) 


2. What types of instruction (e.g., lecture-lal 
oratory, lecture-demonstration or any other 
are used in these courses ? 

3. Are any persons or groups, such as facult 
committees, in your institution carrying 01 
investigation or experimentation to determin 
possible new course patterns adapted to chang- 
ing needs and/or interests of students? 

4. In such new course patterns what attentio: 

is being paid to the problems raised by atomi 

energy, recent developments in the field 
medicine, and other war and post-war scien- 
tific developments ? 


Teachers colleges and other four-year 
institutions were included in the survey as 
well as junior colleges. Institutions rep- 
resented by the membership of the 
N.A.R.S.T. were considered in a special! 
category because of amount of science edu- 
cation research being carried on in them. 
About 70 of these were surveyed. These 
were used as a check group to furnish a 
basis for comparison with what was being 
done elsewhere. 

In the four-year institutions, other than 
those represented by members of this 
organization, some type of integrated 
science course is included in the curriculun 
in about half of the total cases. This offer- 
ing is usually in the form of a physical 
science or biological science survey. These 
courses are presented by some type of 
lecture-demonstration-laboratory combina- 
tion. The physical science course is pre- 
sented without individual laboratory work 
more frequently than the biological. A 
great many schools are using audio-visual 
aids, and some in their replies made specia! 
mention of field trips and special use of the 
library. 

In a majority of these schools the job of 
working out new course patterns is being 
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carried on, either by regularly constituted 
faculty groups or by special committees set 
up for the purpose. <A third or more of 
them, however, are doing nothing at all in 
this direction. 

The problem of the incorporation of new 
developments in science is being met in four 
different ways: 

1. The community is used as a resource in 
science teaching. 

2. Pertinent current problems are dealt with 
when they arise in the general courses. 

3. Specific attention is given to new develop- 
ments and their social implications in the gen- 
eral science courses. 


4. In a few cases new courses or units are being 
organized to deal with new problems such as 
atomic power. 


There is not much evidence, however, of 
a concerted effort being made to deal with 
the general education problems brought on 
by the atomic era. 

Special mention needs to be made of the 
Negro colleges. Most of these are not 
involved in general education approaches 
except incidentally. The majority of them 
Only 
about twenty per cent give any kind of 


offer only traditional-type courses. 


general survey courses. 
per cent 


Also only ten 
have committees at work to 
study problems of curriculum revision or 
integration. 

This survey apparently indicates that the 
general education movement has not yet 
affected Negro colleges even to the extent 
that it has reached college science work as 
a whole. This lack may be attributed in 
part to the fact that Negro college science 
teachers frequently do not have the back- 
ground or experiences necessary to enable 
them to make the adjustments necessary 
for developing and teaching new types of 
courses. It is undoubtedly also due to the 
unhealthy social conditions under which 
most Negro colleges are forced to operate.* 

In the section of the study having to do 
specifically with junior colleges 127 of the 
437 institutions of this type listed in the 

* See Meeting the Needs of Negro Teachers by 


Edward K. Weaver in this issue of ScrENCE 
EpucaTION. 
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Educational Directory for 1946-47 + were 
contacted. These were selected so that 
they were geographically distributed by 
states, and included all types; Public and 
private, men’s, women’s and coeducational 
Replies were received from 70 of them or 
approximately fifty-five per cent. 

Most of these colleges offer nothing in 
the way of first-level science other than 
orthodox special-field courses. Only about 
thirty per cent of those replying offer any 
kind of integrated science courses at all. 

Most of them utilize the lecture-labora- 
tory method, or a combination of this with 
demonstrations. However in some cases 
the replies indicate that experimentation is 
going on in the use of other teaching 
methods and materials. 

Only twenty-seven per cent of the junior 
colleges reported that they had committees 
at work on course revision. Letter after 
letter, however, expressed interest in the 
development of new course patterns and 


Many 


schools which are not already making plans 


the reorganization of curricula. 
for reorganization stated that they would 
begin work soon, or that there was discus 
sion in this direction among the faculty, 
or that the need for a new approach was 
realized. A great many of the replies ex 
pressed interest in the work of this com 
mittee and a hope that they might receive a 
report of it. 

About one-fourth of the junior colleges 
indicated that attention was being given to 
problems arising from the use of atomic 
energy and other socially significant recent 
scientific developments. 

The general feeling that the committec 
had on completing their investigation oi 
the various groups of four-year institutions 
and junior colleges was one of disappoint- 
ment. They had hoped and expected to 
find more significant development in prog- 
Within the 


schools, 


ress than they found. check 


N.A.R.S.T. 


there seemed to be a great deal going on. 


group ot however, 


> 


+ Educational Directory, Part 3, Colleges and 
Universities. 1946-1947. Federal Security Agency, 
Office of Education, Washington, D. C. 
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The vast majority of these (82 per cent 
of those replying) are offering some kind 
of integrated general education science 
courses. Furthermore a great many are 
experimenting with various types of inte- 
grated courses other than surveys. Prac- 
tically all of the experimentation of this 
tvpe that appeared in our study was taking 
place among this group of schools. It 
seems therefore that this organization is 
giving to science teaching the kind of 
leadership that it needs. Unfortunately, 
however, the results of that leadership are 
not being as widely disseminated as they 
might be. It seems to the committee that 
this indicates a problem that needs some 
consideration by this committee. 

In the matter of method these schools 
offer a wide range of student experiences 
in addition to the usual lecture-demonstra- 
tion-laboratory procedure. These special 
method variants include field trips, audio- 
visual aids, discussions, special use of the 
library, projects, current periodicals and 
special stress on _ teaching _ scientific 
method. 

About two-thirds of these schools have 
committees at work on new course pat- 
terns, and about half of them are giving 
attention to problems occasioned by recent 
scientific developments. This last figure 
might leave something to be desired, but 
even so it is at least twice as high a per- 
centage as occurs in any other group. 

In connection with the survey, a review 
was made of an extensive list of biblio- 
graphic sources dealing with the nature and 
objectives of general education. This ma- 
terial dealt largely with the trends in general 
education theory during the last ten years. 
In this way it serves as a_ background 
against which we can place the various 
types of courses represented in the institu- 
tions which were included in our survey, 
and see them in some degree of order. 


In general, three major types of general 


education science courses appear to be 


distinguishable on the basis of goals, choice 


of integrating factors, and method of 


approach. These are all represented 


among the institutions that the committee 
contacted. They are: 

(1) “Survey” courses. 

(2) “Problems” courses. 

(3) “Cultural heritage” or historical 
courses. 

The survey course places emphasis on 
subject-matter from the standpoint either 
of areas or of principles, and brings in 
problems or historical material primarily 
for purposes of motivating learning or fur- 
nishing illustrations. The problems course 
begins with problems, and uses subject- 
matter as a means of implementing or deal- 
ing with these. Historical material is 
brought into such a course with this same 
end in view. The cultural heritage course 
is developed on the assumption that the 
best way to promote an understanding of 
the role of science in modern life is to 
study how it came to be this way. The 
resolvement of problems and the coverage 
of specific subject-matter areas and prin- 
ciples may or may not be a primary objec- 
tive of this study. Courses based on 
surveys of the needs of society and its 
members (after the manner of the Harvard 
report )* represent approaches having some 
affinities with all three of these major types. 

Each of the three major types is sur- 
rounded by a widely ranging group of 
variants, many of which tend to partake of 
two or all three of them, and thus are situ- 
ated at various positions between or among 
them. It would seem possible to schema- 
tize the picture of the general education 
science course field in the form or a tri- 
angle, with the corners representing the 
major types and the variants and combina- 
tions occupying intermediate positions 
along the sides or toward the center. 

Such a diagram would of course consti 
tute an over-simplification of the true situ- 
ation, but its use might be justified as a 
means of cutting through the welter of 
detail and controversy that characterizes 
the field at present. 

“General Education in a_ Free Society.” 


Report of the Howard Committee. Cambridg: 


(Mass.), The University, 1945 


u- 


ot 


Of these kinds of integrated courses, the 
survey type is by far the most common. 
Only three of the junior colleges depart 
from this pattern. Among the survey 
courses, most are either generalized physi- 
cal science or generalized biological science. 
Only a few institutions have combination 
courses including material from all fields 
of science. The physical science surveys 
generally outnumber the biological. 

Of the integrated courses other than sur- 
veys, the problems type and its variants are 
more frequently used than the cultural- 
heritage type. 

Possibly the most interesting feature of 
this survey has been the further problems 
that it indicates but leaves unanswered. 
The movement toward the development of 
various types of integrated courses has 
been with us now for many years. There 
is not much lack of agreement as to what 
such courses are designed to do, or what 
kind of students they are designed to serve. 
There is little real agreement, however, as 
to what should be included in them, how 
they should be integrated, how they should 
be motivated, and how they should be 
taught. 

Should they be organized around sub- 
ject matter areas and principles? If so, 
what subject matter and what principles ? 
Should they be based on problems? If so, 
what problems, and how should the prob- 
lems be selected? Should they “cover 
eround,” and be “stretched thin”? Or 
should they concentrate on methods and 
techniques and hope for “carry-over”? 
Can the most vital and effective under- 
standing of what science is doing in our 
present-day world be achieved through a 
study of the history of science? To what 
extent can student interest in and con- 
sciousness of pre Iblems be used as a legiti 
mate motivator and a guide to what should 
be included in a course? How far should 

teacher go beyond student consciousness 
of needs to include topics just because he 
thinks they ought to be included ? 

It seems as if it might be time for us to 


try to recognize some basis by which those 
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who are responsible for teaching science 
to a particular type of student in a specific 
situation can set out to determine what 
should be included in a course designed to 
make science function in their lives. Such 
a basis, of course, cannot exclude the 
Neither 


can it exclude the opinions and experiences 


teacher’s subjective judgment. 


of others who are doing similar jobs else- 
where. But it cannot rest upon authority. 
It must be derived fundamentally from the 
needs of the students that it serves. 

The type of research which this indicates 
need not require detailed statistical studies, 
although such may well be involved in it. 
Principally, it should consist of free, infor- 
mal experimentation by the individual 
teacher, trying this and trying that with 
comparable groups of students; and then 
attempting to judge objectively what has 
worked best, retaining the practical and 
discarding the rest, however sacred it may 
be from the standpoint of educational and 
scientific tradition. 

The product of this pragmatic approach 
may not be uniform, but it will probably be 
as uniform as the needs of students are. 
It is by this type of evolution that we may 
best hope to find a real answer to our 


problem. 
SUM MARY 


1. The institutions represented in the 
N.A.R.S.T. are definitely a picked group with 
regard to the development of research and 
perimentation in science teaching No ot 


x 


1 
t 


cl 

group of schools is making comparable progress. 

2. Interest in integrated science courses of 
various kinds is on the increase in all types 
institutions. More progress in this direction has 
been made in teachers’ colleges than in other four 
year institutions, and the least progress of all has 
been made in junior colleges and in Negr 
cr lleges 

3. A great many institutions of all kinds have 
committees studying the problem of establishing 
new types of science courses. Some ot these com 
mittees are simply the regularly established 
agencies for curricular revision, while others have 
been especially set up tor the purpos« \ great 
many schools that are not making such studies say 
that they are planning to do so, or at least recog 
nize the need for it 

4. Most schools are using lecture-laborat 
} 


demonstration techniques \ few are combining 


various types of student experiences in an inte- 
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grated approach to learning. Most of them are 
utilizing audio-visual aids or other enrichment 
types of materials, and some have introduced 
diverse teaching procedures such as field trips 
and special library studies. 

5. Less than half of the schools surveyed are 
dealing, in their general edtication courses, with 
the problems raised by the development of atomic 
power and other recent contributions of science. 

6. Of all non-traditional science courses, the 
survey course is by far the most widely known 
and best established. Other types, such as the 
“problems” and “cultural-heritage” courses, and 
various combinations derivable from them, are 
still a subject for extensive experimentation with 
much discussion of educational theory and little 
in the way of common ground upon which t 
proceed in evaluating them. 


RECOM MENDATIONS 
The committees feels that this study 
should be continued along the following 
lines: 


1. To attempt to discover and define more 
closely the nature of 


survey courses, problem 
courses, cultural-heritage courses and other com- 
binations and variants in use in specific institu- 
tions. From this study should result a usable 
existing courses, which would 
facilitate further work. 

2. To attempt to obtain a definition of goals 
from institutions utilizing varying approaches to 
general education science teaching, and if possible 
to correlate these. From this might result a set 
of common objectives and principles. 


classification of 


3. If enough of a common ground could be 


discovered or developed, the next logical step 


would be to attempt a comparative study and 
evaluation of the different types. 
A study of this kind should prove useful 


to schools planning to establish new 
courses, and in the opinion of the commit- 
tee would constitute a worthwhile service 
that the N.A.R.S.T. could render to college 
science teaching in general. 

W. ReyNotps 

EpwarpD K. WEAVER 

OLIver S. Loup 

W. A. PorTER 

W.C. Van DeEvENTER, Chairman 
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tives were indicated earlier in a study by 
Craig.- Since that time science educators 
have been concerned with the practical pos- 
sibilities of the use of these objectives by 
classroom teachers in the organization of 
their work with children in science. Some 
research along this line has taken place 


from time to time. For instance, a study 


* Craig, Gerald S. Certain Techniques 
Developing a Course of Study in Science for the 
Horace Mann Elementary School. New York 


Bureau of Publications, Teachers College, Colum 


bia University, 1927 
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by Haupt * reported that children in the 
elementary school, after the study of certain 
subject matter, are capable of making a 
generalized statement concerning it and are 
also capable of growth in the understanding 
of that subject matter. West’s * study indi- 
cates a technique which can be used in the 
evaluation of the objectives for instruction 
in elementary science through an analysis 
of the observable behavior reactions of 
children. The concern of this study, then, 
was to investigate some of the suggested 
objectives with respect to their appropriate- 
ness for the instruction of young children. 

It was necessary to choose an elementary 
school, where the study could be carried 
out, in which two conditions could be ful- 
filled. 


school had to have as their objectives those 


First, the classroom teachers in this 
which were under investigation. Secondly, 
a science program based upon these objec- 
tives must have been in progress in this 
school for at least six years so that those 
children in the sixth grade would have 
worked through a continuous program. 
This latter condition was necessary since it 
seemed logical that older children with 
more science experience might reveal more 
progress in terms of the chosen objectives 
than younger children who had less science 
experience, provided the objectives were 
appropriate for science teaching. 

It may be seen, therefore, that the basis 
of judging the appropriateness of the ob- 
jectives investigated was directly related to 
whether or not children who had been 
taught with the objectives in mind showed 


any progress in respect to these objectives. 


COLLECTING THE DATA 
Criteria used in selecting objectives for 


science instruction, as reported in the 


‘Haupt, George W. Experimental Application 
of a Philosotly of Science Teaching m an 
Elementary School. New York: Bureau of Pub- 
lications, Teachers College, Columbia University, 
1935. 

* West, Joe Young. dA Technique for Apprais- 
ing Certain Observable Behavior of Children in 
Schools. New York: 
Bureau of Publications, Teachers College, Colum 


bia University, 1937 
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Thirty-first Yearbook and in Craig’s study, 
were analyzed to determine basic objec- 
tives. This analysis produced the following 
objectives: Recognition and Identificatior 
of Natural Phenomena, Inquiry, Specula- 
tion, Cause and Effect Relationships, Con 
clusions, Recognition of Achievements oi 
Thinking, “Critical-mindedness,” “Open- 
mindedness,” Responsibility and Coopera- 
tion, Initiative, Application of Experience, 
and Skills. 
by the teachers cooperating in this study. 


These objectives were studied 


It was found that the teachers felt that 
these objectives adequately stated their 
own objectives. 

It was necessary, in collecting data for 
this study, to use a method which would 
give information as to both number and 
type of responses made by children during 
science discussions. Therefore, it was de- 
cided to record each child’s remarks under 
one of the objectives being studied or else 
in a thirteenth category, Miscellaneous. 

Accordingly, a code was devised by care- 
fully defining each of the objectives. When 
a child made a remark, the remark was to 
be classified and the appropriate code num- 
ber was to be entered opposite that child's 
name. 

In order that the investigator might have 
confidence that the code was clearly defined 
and usable, a matching test was devised, 
using the verbatim remarks of children 
from a second and a fifth grade. Five 
impartial judges independently classified 
each remark under one of the categories. 
The percentage of agreement between the 
judgments of the investigator and of the 
five independent judges ranged from 83 
to 90. 

After the code was set up so that it 
seemed workable, it was necessary to 
determine whether the investigator was 
making accurate analyses of the remarks 
under actual classroom conditions. The 
investigator then made independent record- 
ings along with each of two observers it 
several classroom situations. The percent 


ages of agreement between the judgments 
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of the observers and of the investigator 
were high enough to justify the investigator 
in placing reasonable confidence in the 
records obtained. 

Data, then, were obtained during two 
periods, where each period consisted of 
sixteen consecutive observations, in each of 
the six grades in the elementary school 
chosen. 

A second method of collecting data was 
also used. This was to record verbatim 
the remark made by a child opposite that 
child’s name. Remarks were recorded in 
a combination of longhand and shorthand. 
If there was time to record a remark ver- 
hatim, it was recorded. In this manner 
26 per cent of the total number of coded 
remarks for all grades were also recorded 
verbatim. With the exception of four 
instances, namely, Skills in Grade 1 and 
Recognition and Identification of Natural 
Phenomena, ‘“Open-mindedness,” and 
“Critical-mindedness” in Grade 4, 10 per 
cent or more of the responses assigned to 
each category were recorded verbatim. 
The sampling of remarks in these four 
instances was quite limited. 

ANALYSIS OF THE DATA 

An analysis of the coded remarks was 
made with the original purpose of the study 
in mind, that of determination of the 
appropriateness of the objectives as teach- 
ing goals for elementary science instruction. 
One indication of the appropriateness of 
the objectives was whether or not children’s 
natural contributions in a science discussion 
were related to the objectives. In exam- 
ining the data, it was found that responses 
had been made, in each of the six grades, 
which were classified as representing each 
of the objectives. Of course, there were 
some children in each grade who did not 
make remarks which could be classified in 
each category. The greatest number of 
responses were classified as representing 
Recognition and Identification of Natural 
Phenomena, Inquiry, Speculation, and 
Cause and Effect Relationships. 


A more detailed analvsis was then under- 
\ letailed ly tl | 
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It was 


taken in regard to each objective. 
found that 80 to 100 per cent of the chil- 
dren in each grade made responses which 
were classified under each of these objec 
tives. On the basis of these results, these 
four objectives, Recognition and Identifi- 
Natural 
Speculation, and Cause and Effect Rela- 


cation of Phenomena, Inquiry, 
tionships, seem appropriate as goals in 
elementary science instruction. 

But 32 to 73 per cent of children in the 
six grades made responses in terms of the 
objective, Conclusions. This did not rule 
out this objective, however, since it seemed 
reasonable to draw relatively few conclu- 
sions in relation to the number of questions, 
speculations, and statements of fact whicl 
are made in a discussion. 

On the basis of the same type of percent- 
age analysis of children making responses 
classifiable under each objective, it is held 
that the objectives “Critical-mindedness,’ 
“Open-mindedness,” Responsibility and 
Cooperation, Initiative, Application of Ex- 
perience, and Skills are also appropriate as 
goals in elementary science instruction. 

Very few responses were made by very 
few children that could be classified as 
Recognition of Achievements of Thinking 
This type of response may be so mature or 
so unrealistic that it should not be expected 
from young children. On the other hand 
perhaps the most adequate expression of 
appreciation of others is to refrain fron 
interrupting. If this is true, teachers might 
continue to hold this objective in mind 
since appreciation may be developing ever 
though there is little verbal indication of it 

It is interesting to note that the patter: 
of total response does not differ greatly 
from grade to grade. There was no indi 
cation of a continuous change in terms o 
greater numbers of responses at higher 
levels. 

It seems important to note, however, that 
responses which could be classified in thi 
twelve categories representing the objec 
tives for science in the elementary scho 
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were made in all grades. This is evidence 
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that the objectives which have been set up 
by certain science educators are appropriate 
in that children are able to respond to these 
objectives. 

Another basis for judging the appro- 
priateness of the objectives was that of 
investigating the relative excellence of the 
verbatim remarks of the children. It 
seemed that remarks in the science area 
might give evidence of the use of previous 
experience and of previously gained know]l- 
edge, of the use of detailed information, of 
understanding and interpretation of an 
experience, of discrimination, of concern 
with accuracy of information, of willing- 
ness to deal with new ideas and possible 
explanations, of desire to plan for experi- 
ence as the basis for a conclusion, and of 
delaying final conclusions until more accu- 
rate information is available. 

Since so many remarks had been re- 
corded verbatim, it was necessary to limit 
the number studied. Therefore, only re- 
marks pertaining to Recognition and 
Identification of Natural Phenomena, In- 
quiry, Speculation, Cause and Effect Rela- 
tionships, and Conclusions made by the 
children in Grades 1, 2, 5 and 6 were used. 

The next step was to develop criteria, 
which might be used to define further some 
of the responses made in a science discus- 
sion. An analysis of the verbatim remarks 
chosen for study resulted in the following 
criteria: 

Recognition and _ Identification of Natural 
Phenomena 


1. Evidence of wider understanding and 
interpretation of natural phenomena. Is 
there evidence of reaching beyond mere 
identification ? 


) 


2. Evidence of recognizing relatedness of nat- 
ural processes. 

3. Evidence of use of experience as a basis of 
information given. 

4. Evidence of use of rather detailed 

information. 


Inquiry 
1. Evidence of desire for deeper understanding. 
Do the queries show desire to understand 
more fully rather than merely to identify ? 
2. Evidence of desire for more accurate 
information. 
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3. Evidence of desire to acquire information 

for some use. 
Speculation 

1. Evidence of relationships receiving greater 
emphasis as a part of speculation. 

2. Evidence of child advancing own ideas in 

solution of a question. 

3. Evidence of child suggesting an experienc: 
to aid in solution of a problem. 

4. Evidence of use of previously acquired infor 
mation as basis for advancing idea as to the 
solution of a problem. 

Cause and Effect Relationships 

1. Evidence of distinguishing between caus¢ 
and effect or between fact and opinion on the 
basis of previously acquired information. 

2. Evidence of use of facts as a basis for dis 

carding previously held ideas. 
3. Evidence of concern with the way in which 
man goes about acquiring information. 
Conclusions 

1. Evidence of use of reflection or of experi 
ence as basis for statement. 

Evidence of a tendency to understand a prin- 
ciple rather than to be content with a mere 
statement of facts. 


2 


3. Evidence of the formation of a conclusion 
after considering several points of view. 


An attempt was then made to determine 
whether or not three judges would find 
differences in responses of younger and of 
older children when using the above cri- 
teria. The remarks presented to the judges 
were selected from the first and sixth 
grades. Only one response made by any 
one child in any one category was used. 
The remark chosen was the first one re- 
corded opposite that child’s name. Each 
remark was typed on a separate card. 
Five packs of cards were obtained, one 
pack for each objective. The cards were 
thoroughly shuffled and each judge was 
asked to rank the cards in each pack in 
order of excellence, using the investigator's 
criteria as a basis for judgment. Agree- 
ment among the judges in placement of 
remarks in all but four cases was 80 per 
cent or above. 

An examination of the ranked responses 
rcvealed that each judge consistently 
judged the majority of the sixth grade 
remarks as better than the majority of the 
first grade remarks. Sixth grade remarks 
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classified as Recognition and Identification 
of Natural Phenomena, as Speculation, and 
as Conclusions seemed to reveal more of the 
characteristics set up for each of these 
types of remarks than did the Inquiry and 
the Cause and Effect Relationships remarks 
f sixth graders. 

It seemed, then, that there was a recog- 
nizable difference between the remarks of 
those children who had had more science 
experience and those who had had less such 
older children 


experience. Remarks of 


seemed to be more discriminatory than 


1 e kr 
those of younger ones. Those made by 


older children more often involved more 
than one idea, with a consequent compari- 
son of these ideas. Those of older children 
revealed a broader basis of information and 
experience. It may be that the wider infor- 
mation and experience enabled older chil- 
dren to make more discriminatory remarks. 

The both 


younger children showed a recognition of 


statements of older and 
the relatedness of events, although it was 
more often evident in those of the former. 

A few of the 
children 


responses of younger 


revealed a desire for proof. 


Ifowever, this characteristic was much 


more evident in the responses and espe- 
cially in the questions of older children. 
Younger children seemed more often to be 
concerned merely with the question of the 
identity of an object, whereas older chil- 
lren revealed more concern with why 
something happened or how it happened. 
Children at all age levels seemed inclined 
to offer suggestions for the possible solution 
f a problem. However, the speculative 


statement of older children more often 


included a reason for the speculation. Some 
children proposed that an idea be tested by 
performing an experiment. Such sugges- 


tions were more often made by older 


children. 
made by 
fact 


The con- 


Many of the conclusions 


younger children were statements of 


as those children saw the facts. 
clusions of older children were more apt to 


1 


of a tentative nature, including some 
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statement of ideas on which the conclusions 
were based. 

Briefly, then, the statements of older 
children seemed to reveal certain charac- 
a more mature or considered 
that the 


teristics of 
type of thinking. It may be 
analysis of a child’s responses, in relation 
to some of the characteristics discussed in 
this study, may give a clue to the child’s 
mental progress. 


IMPLICATIONS FOR SCIENCE EDUCATORS 


First, the objectives listed in this study 
seem appropriate as goals in elementary 
school science instruction. 
that 
made which could be 


Secondly, since 


it was found more responses were 


classified as repre- 
senting the objectives, Responsibility and 
Cooperation, Initiative, Application of Ex- 
perience, and Skills, when experimental 
materials were more often being used by 
children, curriculum makers may wish to 
urge that children be allowed to engage in 
this type of activity as well as in the read- 
ing-discussion type of activity in science. 

A third implication is that no progress 
was apparent so far as an increase in num- 
ber of responses was concerned. Three 
judges, however, did find recognizable dif- 
ferences in the responses of first and sixth 
grade children when those responses were 
considered in the light of certain character- 
istics expressed in the form of sets of 
criteria proposed by the investigator. 

It is urgently suggested, therefore, that 
those educators interested in science in the 
elementary school consider the redefinition 
of the objectives analyzed in this study, or 
whatever other objectives are held to be 
important, in terms of relative excellence 


The 


iivestigator has presented certain criteria 


of response at the various age levels. 


tor the “goodness” of responses which 
might be related to the first five of these 
objectives, but much more needs to be and 
could be done along this line. 


The 


mentary 


redefinition of objectives in ele- 


science instruction is of much 


importance if classroom teachers who wish 
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to judge the effectiveness of the experiences 
of groups in their charge are to be helped. 
It is relatively easy for teachers to test for 
subject matter learnings. But if we are to 


help those who are endeavoring earnestly 
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to work toward larger goals, we must gi\ 
the 


progress of the children whom they 


them a basis for evaluation of the 


are 
toward understandings, 


guiding larger 


abilities, and attitudes. 


RESEARCH IN NUTRITION EDUCATION IN THE PUBLIC 
SCHOOLS 
Betry Lockwoop 


Harvard School of Publt 


TECHNIQUES OF INVESTIGATION 


oR the past two years a study in health 
F education, with specific emphasis on 
nutrition, has been underway in the Depart- 
ment of Nutrition of the Harvard School of 
Health. 
financed in part by a grant-in-aid from the 
Nutrition New York 
City. The purpose of the research has been 


Public This study has _ been 


Foundation, Inc., 
to improve techniques of nutrition educa- 
tion and to determine whether or not nutri- 
tion education, when incorporated into the 
curriculum, would aid in influencing and 
changing the food habits of children. 

The underlying principle and determin- 
ing factor for this study has been to develop 
techniques whereby any school system, 


large or small, urban or rural, of few 
teachers or many, could conduct a similar 
study to improve the food habits of its chil- 
dren. Consequently, all or any part of this 
completed study can be duplicated by a 
school system as a whole, or by the admin- 
ot 


school, or by the solitary teacher of a one- 


istration and | faculty one particular 


room school. Community cooperation is 
vitally necessary since interests and habits 
established in school must be encouraged 
through the home. Therefore, it is neces- 
sary for parent education in nutrition to 
accompany that within the school. 

The study employs the curricula of all 
grades from kindergarten through grade 12. 
To facilitate the statistical evidence neces- 
sary, the program concentrated at the ele- 
mentary level (kindergarten to grade 6) 


Health, Boston, Massachusetts 


during the school year 1946-1947; it is 
at the high 
(grades 7 to 9) during the present year 
(1947-1948) ; and will concentrate at the 
high school level (grades 10 to 12) during 
1948-1949. 


concentrating junior level 


The study was conducted in the public 


schools of Newton, Massachusetts, a sub- 
urb of Boston with 22 elementary schools, 
four junior high schools and one senior 
high school. The Superintendent of 
Schools in Newton, Dr. Homer W. Ander- 
son, and his entire staff have been very 
cooperative and assisted materially in the 
A Nutrition Curriculum Com- 
mittee with representation from the admin- 


project. 


istration, the various teaching levels and 
subjects, the Newton Nutrition Center, the 
school nurses, the Parent-Teacher Associ- 
ation, etc., was established as a clearing 
Through this Nutri- 
tion Committee, a survey was made at the 


house for this study. 


various levels to determine what nutrition 
education already was being carried on by 
the The Committee assisted i1 
They 


discussed ways and means for acquainting 


schx Ti yl Ss. 


setting up the experimental study. 


the schools and communities with nutritio1 
information and nutritional needs. 

In the fall of 1946 an extension course i1 
offered to the 


The instruction was _ provided 


nutrition teachers oi 
Newton. 
largely by the Department of Nutrition, 


Health. This 


was 


Harvard School of Public 


at either Harvard or Boston University 
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Some 150 teachers availed themselves of 
this course giving basic information and 
techniques. 

Six elementary schools were chosen in 
1946 to participate as experimental schools. 
The student intelligence quotient was as 
comparable as is possible in dealing with 
entire school enrollments. Two of these 
six schools served as controls,* two were 
given teaching aids in the way of pam- 
phlets, posters, charts, films, film strips, 
etc., having to do with nutrition at the 
elementary level. The remaining two 
schools were given the Teaching Aid Nits 
plus workshops, demonstrations and _ per- 
sonal ways and 


conferences to discuss 


means of incorporating nutrition education 
into the health education, science, social 
studies, reading, arithmetic, etc., of the 
elementary curriculum. 

Dietary surveys were conducted before 
introducing any nutrition education. These 
surveys provided a dietary picture, not only 
for each individual child and for his grade, 
but also for the school as a whole and for 
the community. Since the survey was re- 
peated during the vear, in March and in 
June, a seasonal food picture also was 
obtained. 

The community areas of Newton vary 
from the older sections, built by the 
workers of the many small industries there- 
abouts, to the newer sections, mainly in- 
Of the 

three 
(Bowen, Emerson and Carr) included the 


habited by the professional class. 


six elementary schools chosen, 


children from the older sections. The other 
three schools (Peirce, Angier and Ward) 
were in more recently built communities of 
better homes, as economically rated. Thus 
a picture was obtained within the experi- 
nental set-up as to food habits of communi- 
ties of different economic standings. 

The dietary surveys were taken for a 
three-day period with Tuesday, Wednesday 
and Thursday being selected as the more 

* No teacher in either of the two control schools 


was enrolled in the l 
mentioned above 


nutrition course 


specia 
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average days for the week. Notes of 
explanation were sent to all parents. [1 
the kindergarten through third grade, th 
parents were requested to fill in the dietary 
booklets provided for the purpose. Chil 
dren of grades + to 6 completed their own, 
taking a short time each morning and afte1 


noon from the school day. Cross checks 
of various types were used to validify the 


information going into the booklet. 


The dietary information from the book 
lets was tabulated according to the basi 
seven food groups as established by the 
United States Department of Agriculture 
during the war. The criteria for amounts 


of servings were based on the recom 


mended allowances for children of this age 


as established by the National Researcl 


Council. The following food groups were 


tabulated for each of the three-day periods 


meat or equivalent (fish, fowl, 


eggs, 
cheese, legumes); breads and cereals; 
green and yellow vegetable; potato; vege- 


tables other than potatoes and green and 


yellow; all vegetables; citrus fruits o1 
equivalent; fruits other than citrus; all 
fruits; milk. Desserts, soft drinks, candy, 
cod liver oil, and vitamin intake were also 
tabulated but not considered a part of the 
daily basic diet. Space was left on the 
tabulation sheets for comments about food 
or meal habits such as coffee or tea drink 
ing, poor breakfasts, etc. Copies of these 
tabulations by grades were returned to all 
teachers other than in the control! schools. 
Thus each teacher had an over-all view of 
the dietary habits and needs of her particu- 
lar group. This formed the basis for deter- 
mining the nutrition education that she did. 

The majority of the teachers expressed 
the need for an outline or a listing of the 
aims of the nutrition education program so 
as to know the possibilities for inclusion 
into the curriculum. \s a result, the 
“Goals for Nutrition Education” were de- 
veloped. These gave a broad over-all view 
of the major and specific objectives, prac- 
tical for the early elementary (kindergarten 


to grade 3), the later elementary (grades 4 


~ 
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to 6), and the junior and senior high school 
levels. 

In the two schools having workshops, the 
program was planned as follows: Using 
the needs for each grade as determined by 
the dietary surveys, plus the “Goals for 
Nutrition Education” and the kits of teach- 
ing aid materials, the teachers were then 
assisted in planning the incorporation of 
nutrition education into their health edu- 
social studies, and other 


cation, science, 


related fields. Since there was little health 
education as such, the nutrition program 
fell mainly into the elementary science and 
social studies. Usually, however, the topic 
or goal chosen for emphasis, since it was 
based on needs, was developed in such a 
way as to permit the incorporation of the 


entire curricula in contributing to its 
attainment. 
The two schools (Ward and Carr) 


wherein workshops were conducted, carried 


on many worthwhile projects. These 
ranged from general discussion of all seven 
basic food groups to specific groups need- 
ing emphasis by a particular grade to im- 
prove their diets. Acquaintance with new 
foods and with those commonly disliked by 
young children helped in forming better 
attitudes about these foods. Several school 
breakfasts and lunches served as patterns 
since these two meals were the poorest of 
The 


carried on 


the day as determined by the surveys. 


older children discussed and 
activities related to soil requirements, gar- 
dening, food preservation, and food conser- 
vation. Food customs characteristic of the 
different nationalities found within Newton 
provided and 


insight inter-community 


understanding for presentation. One class 
ai the second grade level conducted its own 


two months’ experiment in better health 


habits. Heights and weights were taken 
and tabulated, necessitating arithmetic; 


daily diets were listed, necessitating spell- 
ing and writing; basic food groups learned 
and why boys and girls needed them for 
health, involving science; sources of food, 


their transportation and the community 
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agents necessary for the buying and selling 


ot different types ot foods, brought in 


social studies. After two months of “better 
health practices,” it was opportune that all 
children did increase in weight and height. 
Also, several of them improved noticeably 


in their school work. 


RESULTS 


The peak of nutrition education as a 
daily part of the curriculum occurred from 
December through April. May and June 
found the schools busy with various termi- 
nating school activities. This let-up of 
daily incorporation of emphasis .on foods 
and food habits was reflected in the tabu- 
lated results of the June Surveys. How- 
ever, the three basic food groups needing 
the most emphasis at the beginning of the 
study—green and yveilow vegetables, citrus 
all showed 





fruit or equivalent, and milk 
an improvement by reducing the number of 


children deficient in those basic groups. 
The March surveys, taken during the 


period of intensified nutrition education, 
showed the optimum of gain. The June 
survey results, while lower than the March 
surveys, were still an improvement over the 
October surveys. 

With the ( Angier 
Emerson ) where there were only the teach- 


two schools and 
ing aids, the picture showed marked de- 
clines in all basic food groups, particularly 
in the green and yellow vegetable group 
(62 per cent to 37 per cent), in the all 
vegetable group (75 per cent to 59 per 
cent), in the fruits other than citrus (69 
per cent to 37 per cent), and in the milk 
(84 per cent to 67 per cent). The two 
control schools (Peirce and Bowen) also 
showed certain declines through the school 
vear. The green and yellow vegetable 
group in October showed 35 per cent of the 
children adequate for the three-day period, 
which dropped to a 29 per cent adequacy 
by June. The number of children adequate 
in milk in October, 1946, was 63 per cent, 
by June it had declined to 57 per cent. 


Surprisingly, they showed a marked in- 





l 


20 


NUTRITION EDUCATION 


J 


\priL, 1948 


19° 


SO" 


Pal 


gH 


jr 


&¢ 


a 


OH 











css OF 
oF IS LZZ 


$6°9¢ Srl 


Orr te 
6r'cc II 
SO'¢gZ = £6e 
06° ¢ cc 
a RI 
CZ°76) -R6F 
Ya "ON 
RES 
Lr/¢ 


AIP) PsAbA\ 





69° 
06° 


9 


on 


doysyao A[—spip Ouryrve 1 


or 


ts m 
Te 


co om 


Ww 


oC 


—_ 


ON 


OF/O1 








et 
Lt/e 


t OSAOLUS| 


AJUQ Spl} j PULYID 1 








Ww 


- 





SO 





spooyIY poapuoy 









(I 
IX 
\ 


(| 
W\ 
\ 


(| 
IX 
\ 
(| 
IX 
\ 


(| 








LEN 


Sith 

IL\ 

SHLApL) 
uP T 494aG) 
SPA. 
puopPRALDs| 
1 

iL SUB) 


SO[GR}IB \ 
II\ 

SOL PIG \ 
19y}Q) pure 
SAOJEIOG 
SAL PISO \ 
MOT[AA 
PUB Udetty 
S[Ba410) 
pure 
SpPosy 


jug BANDS] 





ny hy 


Pos, ) SpuetuyjOsUs] 


UO} MaN—s 


soyeq, AdAING 





IS 





ScIENCE EDUCATION 






TABLE II 


ToTtaL oF ALL ELEMENT 
Survey Dates 10/46 
Enrollments Used 1270 
No. % 

Meat A* 1147 90.31 
or M 41 3.23 
Equivalent D 82 6.45 
Breads \ 892 70.24 
and M 292 22.99 
Cereals D S86 6.77 
Green and \ 656 51.65 
Yellow M 272 21.41 
Vegetables D 342 26.92 
Potato and \ "618 48.66 
Other M 105 8.26 
Vegetables D 547 43.07 
All \ 870 68 . 50 
Vegetables M 128 10.08 

D 272 21.42 
Citrus Fruit \ 700 55.11 
or M 221 17.40 
Equivalent D 349 27 .48 
Other Fruits A 788 62.05 
(Excluding M 185 14.56 
Citrus ) D 297 23.38 
All A 1028 80.94 
Fruits M 35 .02 

D 242 19.05 

\ 967 76.15 
Milk M 212 16.67 

D 9] 7.17 


* Adequate, Marginal, Deficient. 


crease in the citrus fruit intake and in the 
bread and cereal intake. 


EVALUATION 


In summarizing and evaluating this ex- 
perimental study in nutrition education at 
the elementary level, it can be stated that 
the three-day dietary surveys were taken 
of over 3,300 children at three different 
times during the school year of 1946-1947. 
The the help 
through the media of workshops, demon- 


schools receiving most 
strations, personal conferences, visual aids, 
etc., showed statistical evidence-of improve- 
ment in their daily eating habits, as com- 
pared with the marked decline in per cents 
of the number of children adequate in the 
basic food groups within the other schools, 
both those schools having only visual aids 
available and those schools serving 


as 


controls. 


sRY ScHOOoLS SURVEYED 





3/47 6/47 
1194 £96 

No. % No. % 
1080 90.45 793 88.50 

49 4.10 47 5.24 

65 5.44 56 6.25 
929 78.64 670 74.77 
202 16.91 16/ 18.64 

53 4.43 59 6.58 
581 48.65 339 37 83 
313 26.21 229 25.56 
300 25.12 32s 36.61 
611 51.17 44] 49.22 
134 11.22 8&7 9.71 
449 37 .60 368 41.07 
831 69.60 548 61.16 
159 ke. * 4 127 14.17 
(04 17.08 221 24.66 
775 64.91 562 62.72 
180 15.07 132 14.73 
239 20.01 202 22.54 
611 51.17 348 38.84 
235 19.68 178 19.86 
348 29.15 370 41.29 
9075 $1.66 669 74.66 

36 3.02 29 $3.23 
183 15.32 198 22.10 
831 69.60 595 66.40 
286 23.95 239 26.67 

77 6.44 62 6.92 


Evaluation of actual change of attitudes 
of children in relation to their food habits 
can be measured through parent, teacher, 
An 


evaluation sheet sent one year later (Jan- 


and child reactions and responses. 


uary, 1948) to the homes of the 26 children 
who had participated in the “better health” 
program for the two month period, resulted 
in two mothers stating that their children 
had become lax in their desire to have daily 
the The 24 
mothers stated that there was a definite, 


basic seven foods. other 
valuable, carry-over in regard to improved 
attitudes and habits in relation to food, this 
in spite of the fact that no nutrition educa- 
tion has been carried on with these children 
3oth 
teachers and parents of other grades com- 
mented many times on the fact that im- 
proved nutritional habits of certain children 
within the grades, brought improved scho- 


during this present school year. 
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TABLE III 
ELEMENTARY SCHOOLS BY Economic STATUS 
Schools Bowen—Emerson—Carr Pierce—Angier—W ard 
Survey Dates 10/46 3/47 6/47 10/46 3/47 6/47 
Enrollments Used 474 479 379 796 715 517 
No. a7 No. X No t No. 1a No. / No Ye 
Meat A” 390 82.27 405 84.55 310 81.69 757 95.10 675 94.40 483 93.42 
iT M 18 3.80 33 6.89 26 6.86 23 ? 89 146 224 1 4.06 
Equivalent D 66 13.92 4] 8.56 43 11.34 16 «2.01 24 3.36 13 2.51 
Breads \ 376 =79.32 437 91.23 334 88.12 516 64.82 502 70.21 336 64.99 
and M 88 18.56 32. «6.68 39 10.29 204 25.63 170 23.77 128 24.76 
Cereals D 10 2.11 10 2.09 6 1.58 76 = 9.55 3 6.01 53 10.25 
Green and A 185 39.03 229 47.80 147 38.78 471 59.17 352 49.23 192 37.14 
Yellow M 123 25.95 129 26.93 101 26.65 149 18.72 184 25.73 128 24.76 
Vegetables D 166 35.02 121 25.26 131 34.56 176 22.11 179 25.03 197 38.10 
Potatoand A 195 41.14 234 48.85 179 47.23 423 53.14 7 6S 262 50.67 
Other M 39 = 8.23 50 10.44 38 10.02 66 8.29 84 1 49 948 
Vegetables D 240 50.63 195 40.71 162 42.74 307 38.56 254 3 206 39.84 
All A 269 56.75 316 65.97 219 57.78 601 75.50 515 72.03 329 «63.63 
Vegetables M 67 14.13 62 12.94 55 14.51 61 7.66 97 13.56 72 13.92 
D 138 29.11 101 21.08 105 27.70 134 16.83 103 14.40 116 22.44 
Citrus A 164 34.60 256 53.44 183 48.28 536 67.33 519 72.59 379 73.31 
Fruit or M 74° «15.61 73 «15.24 65 17.15 147 18.46 107 14.96 67 12.96 
Equivalent D 236 49.79 150 31.3 131 34.56 113° 14.19 89 12.45 71 13.73 
Fruits A 275 «58.01 226 47.18 126 33.24 513 64.44 385 53.84 222 42.94 
(Excluding M 63 13.29 72 15.03 77—«20.31 122 15.32 163 22.70 101 19.53 
Citrus ) D 136 28.70 181 37.79 176 46.44 161 20.23 167 23.35 194 37.52 
All A 328 69.20 345 72.02 237 62.53 700 87.94 630 88.11 432 83.56 
Fruits M 7 1.48 12 2.50 14. 3.69 28 3.52 4 33.56 15 ? 90 
D 139 29.32 122 25.47 128 33.77 68 8.54 61 8.53 70 13.54 
A 366 77.21 354 73.90 266 70.18 601 75.50 477. 66.71 329 63.63 
Milk M 76 16.03 99 20.67 82 21.63 136 17.08 187 26.15 157 30.37 
D 32. 6.75 26 «65.43 31 8.18 59 7Al 51 7.13 31 6.00 
* Adequate, Marginal, Deficient. 
* Adequate, M l, Def 
lastic standing since children were absent Since there has been but one dietary sur- 


less, had improved health, had gains in 
weight, were steadier emotionally, etc. 
These gains would be difficult to attribute 
wholly to the nutrition education program 
even though the family physicians, parents 
and teachers attested to this fact. 

One evaluation would be that there was 
definitely an improvement in attitudes re- 
garding new foods, in children being will- 
ing to try new foods, in interest in food 
conservation, when nutrition education is a 
part of the early elementary curriculum, but 
that this improvement shows best results, 
as with all other branches of the curricu- 
lum, where there is definite and continued 
emphasis ; that when the emphasis is short 
lived and then omitted, there is a rapid 
decline in interest in daily food adequacies 
if the basic food needs. 


vey taken at the junior high level (October, 
1947) at this time, it is impossible to pre- 
The first 
of 


sent any evidence for that level. 


survey showed decided evidence need 
for nutrition education in vegetables of all 
kinds, in citrus fruits or their equivalents, 
and in milk. There was only a 22 per cent 
adequacy for green and yellow vegetables, 
a 25 per cent adequacy for citrus fruits and 
a 44 per cent adequacy in consumption of 
milk. There was a decided increase in 
number of children drinking coffee and tea 
in the junior high school as compared with 
a total 


mary of the six elementary schools, there 


the elementary schools. In sum- 
had been only 2.65 per cent of the children 
drinking coffee and 2.83 per cent drinking 
With the junior high children, the 
coffee intake increase to 19.21 per cent and 


tea. 
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TABLE IV 
Junxtor Hicu ScHooLs 
Schools Day Junior Bigelow Junior Total 
Enrollment 422 265 687 
No. qi No Qq Nx 

Protein. A’ 282 66.82 187 70.57 469 68.27 
Meat or M 42 9.95 22 8.30 64 3 
Equivalent D 98 23.22 56 21.13 154 22.42 
Breads A 396 93.84 252 95.09 48 94.32 
and M 21 4.98 11 4.15 32 4.66 
Cereals D 5 1.18 2 45 7 1.02 
Green and \ 88 20.85 66 24.91 154 eer 
Yellow M 113 26.78 85 32.08 198 28 .32 
Vegetables D 221 52.37 114 43.09 335 48 .7¢ 
Other \ 115 27 .25 102 38.49 217 31.5¢ 
Vegetables M 16 3.79 7 2.64 2 3.35 
D 291 68 . 9¢ 156 38.87 447 65 . 
All A 164 38.86 137 51.70 301 43.81 
Vegetables M 56 13.27 28 10.57 84 12.2 
D 202 47.87 100 37.73 302 43. 9¢ 
Citrus Fruit \ 73 17.30 103 38.87 176 25.62 
or M 77 18.25 42 15.385 119 17.32 
Equivalent D 272 64.45 120 45.28 392 57 .06 
Other A 143 33.89 107 40.38 250 36.39 
Fruits M 80 18.95 54 20.38 134 19.5] 
D 199 47 .16 104 39.24 303 44.10 
All \ 193 45.73 169 63.77 362 52.69 
Fruits M 17 4.03 12 4.53 29 4.22 
D 212 50.24 s4 31.70 296 43.08 
\ 165 39.10 138 52.07 303 4.10 
Milk M 98 23.22 98 36.98 196 28.5 
D 159 37 .68 29 10.94 188 27 37 


\dequate, Marginal, Deficient 


the tea to 8.30 per cent. The intake of soft 
drinks likewise showed an increase for the 
older children. 

As with the elementary schools, reports 
were returned to the junior high schools, 
one written for the faculty and one written 
for the students. One junior high school 
presented the results of the surveys via a 
general assembly of its student and faculty 
body. 

Correlation with the school cafeterias has 
been an important part of the nutrition edu- 
cation. While there has been no workshop 
held for teachers at the junior high levei, 
many of these teachers had taken part in 
the extension course offered the previous 
year in nutrition. 

The research study at the high school 


level (1948-1949) will be mainly througl 
the departments of health, home economics, 
studies, and through the 


science, social 


cafeteria. Dietary surveys will again be 
taken for statistical data. 

It is hoped that during the coming year 
a similar study in nutrition education in the 
public schools can be established some- 
where in the southern United States where 
the health and economic ratings of the com 
munity may not be as favorable as that in 
Newton. 


niques underlying the present study will be 


There the principles and tech 


further checked and evaluated before publi- 
cation of the total data as a suggested out- 
line with procedures and techniques for the 
establishment of a nutrition education pro- 
gram for the schools of the entire country 














PROGRAM OF TWENTY-FIRST ANNUAL MEETING OF THE 
NATIONAL ASSOCIATION FOR RESEARCH 
IN SCIENCE TEACHING 
ATLANTIC City, NEw JERSEY, Hote, CHALFONTE-HAppON HALL 
FEBRUARY 22, 23, AND 24, 1948 


OFFICERS 
Ira C. Davis, President 
University of Wisconsin 
Madison, Wisconsin 


Joe Younc West, Vice-President 


State Teachers College 
Towson, New Jersey 


CLARENCE M. Pruitt, Secretary-7reasurer 


Oklahoma Agricultural and Mechanical College 
Stillwater, Oklahoma 

Eart R. GLenn, E.recutive Committee 
State Teachers College 
Montclair, New Jersey 

N. Evprep Bincuam, F[recutive Committers 
Northwestern University 
Evanston, Illinois 


Part I—Sunpay, Ferrvary 22, 6:00 p.m 
Mandarin Room 


Reception and Annual Banquet 


PROGRAM 


Part I]—Monpay, 
Sun Porch 


Ferrvuary 23, 9:00 A.M 


Report of Research Committee on Elementary 
Science. 
Glenn O. Blough, Chairman, U. $ 
Education, Washington, D. C. 


Office of 


Report of Research Committee on Training of 
Teachers for Elementary Science. 
Florence G. Billig, Chairman, Wayne Uni 
versity, Detroit, Michigan. 
Materials of Consumer Science. 
Mallinson, Jowa 
College, Cedar Falls, lowa. 


George G. State Teachers 

Development of Concepts in Elementary Science 

M. O. Pella, University of 
Madison, Wisconsin. 


Wisconsin, 


Variability in Recognizing Scientific Inquiry 
Richard H. Lampkin, State Teachers College, 
Montclair, New Jersey. 


Children’s Contributions in Science Discussions 
Katherine Hill, Wheelock Colle ge, Roston. 
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Part I]I—Monpay, 
Sun Porch 


Fepruary 23, 2:00 Pm 


Joe Young West, Vice-President, presiding 
Report of Research Committee on Junior High 
School Science 


Earl R. Glenn, Chairman, State 
College, Montclair, New Jersey. 


Teachers 


Report of Research Committee on Secondary 
Sch vol Scie nce, 
Darrell Barnard, Chairman, New 


versity, New York. 


York Uni 
Meeting the Needs of Negro Science Teachers 
Edward K. Weaver, State 
Montgomery, 


Teachers College, 

\labama. 

Selected Materials 
Interrelations of 


Suggestions for Teaching 

the Area of the 
Living Things and Their Environment with 
Particular Attention to 
Land Use. 

Oliver S. Loud, 
Springs, Ohio. 


from 
Problems of Good 


Antioch College, Yellow 
Results of an Experimental Study in the Teach 
ing of Biology and Social Studies. 
Pictures 
in Biology. 
Zachariah Subarsky, Bronx High School of 
Science, New York 


Homemade for Laboratory Teaching 


Parr I[V—TueEspay, 
Sun Porch 


Fepruary 24, 9:00 Am 


Report of Research Committee on Science for 
Junior Colleges. 
William C. Van Deventer, Chairman, 


Stephens College, Columbia, Missouri 
Coope rative Research for Science Education 
Hubert Evans, College, 
University. 


Teachers Columbia 
Science Education Research in U. S 
Education. 
Philip G. Johnson, U. S 
Washington, D. C. 


Office o 


Office of Education 


Research in Nutrition Education in the Public 
Schools. 
setty Lockwood, Harvard School of Public 


Health, Cambridge, Massachusetts 


\gricultural Science to Serve Youth 
Warren P. Everote, Encyclopedia Britannica 
Films, Wilmete, Illinois 








OFFICIAL MINUTES OF THE BUSINESS MEETING OF THE 
NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING 


SuNDAY EVENING, FEBRUARY 22, 


1948, MANDARIN Room, CHALFONTE-FIADDON 


Hai, AtLantic City, New JERSEY 


Members present: Ira C. Davis, Jerome 
Eldred 
Zenjamin C. Gruenberg, Elis 
Haworth, Morris Meister, Hanor A. Webb, 
Charles W. Reynolds, Edith M. Selberg, 
Mervin FE. Oakes, Louise A. Neale, Philip 
G. Johnson, Jack Hudspeth, Hubert Bb. 
Crouch, Vaden W. Miles, James E. Adell, 
Robert H. Carleton, Harry H. Williams, 
Warren IP. Nathan A. Neal, 
Hubert M. Evans, Glenn ©. Blough, J. 
Darrell Barnard, Martin L. 
Milton ©. Pella, Earl R. Glenn, Francis D. 
Curtis, George G. 


Metzner, Zachariah Subarsky, N. 
Bingham, 


[-verote, 
Rkobertson, 


Mallinson, Richard H. 
lampkin, Philip N. Powers, William C. 
Hill, Betty 
lockwood, Joe Young West, and Clarence 
M. Pruitt. 

Presiding President Ira C. 


Van Deventer, Katherine E. 


Davis pre- 
sented each person to the group and asked 
each one to rise as he called his name. 
Fach person stated his present position. 

The annual business meeting then pro- 
ceeded as follows: 

The official minutes of the last business 
meeting which was held at Atlantic City, 
March 2, 1947, and were published in the 
October, 1947, issue of SclENCE Epuca- 
TION, were approved as published. 

The report of the Auditing Committee 
was made for the committee by Tlanor A. 
Webb. The other members of the Com- 
mittee were Mervin FE. Oakes and S. Ralph 
Powers, stated 
that the books had been 
audited and found to be in balance. 


Chairman. The report 


‘Treasurer's 


Treasurer Clarence M. Pruitt presented 
each member with a mimeographed state- 
ment showing the financial status of The 
National 
Science 


Association for Research in 
moved and 


seconded that the Treasurer’s report be 


Teaching. It was 
accepted. The motion was carried. 
The next order of business was a report 


on proposed new members. It was moved 
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and seconded that the names of proposed 
new members on list one be elected to 
membership in The National Association 
for Research in Science Teaching. Data 
concerning each member on this list had 
been sent to members more than three 
months prior to the annual meeting. The 
motion carried and all persons on this list 
were declared duly elected. 

The report of the Committee on Revision 
of the Constitution was made by Martin L. 
Other members of 
the Committee were Philip G. Johnson and 
Nathan A. Neal. 


be accepted was made by Martin L. Robert- 


lobertson, Chairman. 
A motion that the report 


son. The motion was seconded by Morris 


Meister. The motion carried. The pro- 
posed new Constitution was read_ section 
by section by the Chairman of the Com- 
mittee, Martin L. A number 


of changes in wording were made in the 


Robertson. 


Constitution, the changes being duly ap- 
proved upon motion and seconded by the 
various members present. Only in two 


major particulars was the Constitution 


radically changed. The first relates to 
Article LV concerning the time and place 
of holding the annual business meeting. A 
second major change states that new mem- 
bers may be elected by mail vote thirty days 
before the date of the annual business 
meeting. 


The motion carried. A motion 


was made by Mervin E. Oakes and _ sec- 
onded by Jerome Metzner that Section | 
of Article I] of the By-Laws of the old 
Constitution be suspended and that names 
of all persons on List Il and List III be 
elected to membership in The National 
Association for Research in Science Teach- 
ing. The motion carried and the names of 
persons on Lists II] and III were declared 
duly elected. A motion was then made 
and seconded that the proposed new Con- 
stitution be accepted. The motion carried. 


Chairman Ira C. Davis then asked 








if 
(| 








Aprit, 1948] REPORT OF PUBLICATIONS COMMITTEI 207 


Morris Meister, President of The National 
Science Teachers Association, to make a 
report on that organization. Dr. Meister 
listed a number of the activities and projects 
engaging the attention of The National 
Science Teachers Association. It has more 
than 4,000 members. 

A report of the Editorial Committee was 
made by Chairman N. Eldred Bingham. 
Other members of the Committee are Wil- 
bur L. Beauchamp and Charlotte 1.. Grant. 
It was moved and seconded that the report 
be accepted. The motion carried. 

The report of the Nominating Committee 
was made by Chairman Francis D. Curtis. 
Other members of the Committee were 
C. L. Thiele and H. Emmett Brown. The 
report was as follows: 

President: Joe Young West. 

Vice-President: N. Eldred Bingham. 

Secretary-Treasurer : Clarence M. Pruitt. 

Executive Committee: Ira C. Davis, 
Betty Lockwood. 

It was moved and seconded that the Sec- 
retary be empowered to cast a unanimous 
ballot for those named by the Nominating 
Committee. The motion carried. 

A motion was made by Clarence M. 
Pruitt that certain members of The 
National Association for Research in Sci- 
ence Teaching who had recently retired 
from active teaching be made Honorary 
Life Members of The National Association 
for Research in Science Teaching. The 
motion was seconded by J. Darrell LBar- 
nard. The motion carried. 

Members elected to Life Membership: 
Anna M. Gemmill, Jennie Hall, Myrtle E. 
Johnson, Frank C. Jean, George C. Wood. 

A motion was made by Vaden W. Miles 


that the Secretary be empowered to convey 
to Mrs. Otis W. Caldwell and Mrs. George 
W. Hunier the sympathy of The National 
Association for Research in Science Teach 

ing in the passing of their respective hus 

bands, Otis W. Caldwell and George \ 

Hunter, for many years valued and 
esteemed members of the association. The 
motion carried. 

A motion was made and seconded that 
the meeting be adjourned. The motion 
carried, 

At a meeting of the Executive Commit 
tee held on Monday, February 23, 1948: 

The Executive Committee enthusiasti 
cally decided to continue ali present com 
inittees for the coming year. The Secre 
tary was asked to so notify the chairmen of 
the various committees. 

It was decided to request all persons 
appearing on the next annual program to 
prepare a brief summary of their reports. 

The American Association of School Ad- 
ministrators will be asked to have a well 
known science leader on their annual pro 
gram next year. 

It was moved to ask the U. S. Office of 
education if it would be possible for them 
to furnish The National Association fot 
Research in Science Teaching periodically 
with a list of research projects underway 
cr completed. It is recommended that the 
U.S. Office of Education write to all col 
leges and universities asking them to fur 
nish the U. S. Office of Education with 
copies of theses completed at their respec- 
tive institutions. 

Respectfully submitted, 
CLARENCE M. Pruitt, 


Secretary. 


REPORT OF THE PUBLICATIONS COMMITTEE 


N. E. 


The Publications Committee, consisting 
of Doctors Wilbur L. Beauchamb, Char- 
lotte L. Grant and myself have met twice 
during the past year. This report covers 
both meetings. 


BINGHAM 


This Committee believes that it is its 
function to represent the interests of 
N.A.R.S.T. in all official articles such as 
reports and papers presented at meetings of 


N.A.R.S.T. and which are duly designated 
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as such in the journal. Consequently the recommended and the Executive Committee 
Committee plans to meet within two weeks has approved the publication of one such 


at which time it will approve for publica- syllabus, namely, The Northwestern Uni 
tion, approve for publication subject to versity, “Introduction of Science” Syllabus. 
changes which the Committee will indicate, At the 1947 annual meeting of N.A.R.S.T. 


or reject for publication the manuscripts there was considerable discussion about the 
which come from the N.A.R.S.T. programs. desirability of a yearbook. The Commit- 
Manuscripts received after this meeting will tee will welcome any suggestions from 


probably have to be published in a subse- members concerning such a publication. 

quent issue of Scrence Epucation. ‘The 1. Should there be a yearbook other 

Committee does not plan to edit these re- than a_ special issue of Scienci 

ports and papers as the editing will be done IDUCATION ? 

by Dr. Pruitt, Editor of ScreNce Epuca- 2. If there should be a yearbook : 

TION. In cases where the papers are (a) What should be its nature? 

shortened to any considerable extent, the (b) What about the time of publica 

Committee believes it desirable that the tion? 

author approve the modified manuscript. (1) Should it be published yearly 
There is the question of N.A.R.S.T. or when there is something 

sponsoring the publication of particular to publish ? 

manuscripts such as syllabi for unusual (2) When should the first one be 

science courses and the like which are of published ? 

interest to science teachers. In this con (3) How should such a publica- 

nection, the Publications Committee has tion be financed ? 


NATIONAL ASSOCIATION FOR RESEARCH IN SCLENCE TEACHING 
FINANCIAL REPORT 


February 22, 1948 


Se NE ok ck nei eee aead RaaaoN Bits Jee oes : : LOL .07 
Science Education stock ........ het cd aad oe cee ees Sa haieataastere ates bee ae eats 500.00 
ID ON Sor oid ha dik oo akon domain dare ea Geode ON a ee 380.00 


+fr 


, | Re es eee a Oe Mey Sein y da eo vee Pee Seng le, ORO $1,981 .07 


ee Ee a ea Rey a Oo A ev $50.00 


Chicago Executive Committee (Stenographic and Typing) ................ cece eeeee 9.7/5 
cart B. Glenn (Ranroad Pare to Chicago, May 17) occ ccccccscccsascncsctacdosus 34.50 
Earl R. Glenn (Typing during year as N.A.R.S.T. President plus $9.00 for postage) . 49.00 
Ameen’: BE. Pemet— 5 rememrer 6 TONE. og. okies os ansedans ceed aesucedacecuanee’ 10.00 


Science Education (72 subscriptions) .... 180.00 


Mayer Printing Company (3,000 letterheads and 3,000 envelopes)........ eke = 39.00 
G. P. Cahoon (Transportation costs to Cooperative Meeting Chicago October 4-5). 32.21 
Ee Fo > ae Ce EA Ne re Ray dred LO ee 6.31 

WIR ie sd ie See hs ahs witkic on aed wa See eres Cake hate oe te $410.77 
MIEN osu ecaicsaohon hse Amica ey RA Fe Bd Bir brea eR CR ae ene ease. $1,570.34 


Respectfully submitted, 
CLARENCE M, Pruitt, 
Secretary-Treasurer. 
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CONSTITUTION AND BY-LAWS OF THE NATIONAL ASSOCIATION FOR 
RESEARCH IN SCIENCE TEACHING 


CONSTITUTION 

ARTICLE | 

Name 
This organization shall be known as The 
National Association for Research in Science 
leaching. 

ARTICLE I] 

Purpose 


Che purpose of this Association shall be to pro 


mote research in science education and to dis 
seminate the findings of this research in such 
ways as to improve science education. 


Articie III 
O ficers—Rotation and Tenure 


Section 1. The officers shall be a President, 
a Vice-President, and a_ Secretary-Treasurer, 
who, together with the retiring President and 
one Member-at-Large, shall constitute an Execu 
tive Commtitee. All new officers shall be elected 
annually by the Association at its annual business 
meeting. 

Section 2. No member shall be eligible to elec 
tion as President until he shall have served onc 
term as a member of the Executive Committee. 

Section 3. The President, Vice-President, and 
Member-at-Large shall not be eligible for re-elec 
tion to the same office until after the lapse of two 
years. The Secretary-Treasurer shall be cligibl 
for re-election for an indefinite period. 


ARTICLE 1V 
Vectings 


The Executive Committee shall arrange the 
time and place of the annual meeting and of addi 
tional meetings The business meeting of the 
\ssociation, however, shall be held at the time 
and place of the annual meeting. 


ARTICLE \ 
Membership 


This Association shall have unlimited membet 
ship among those who by training and work have 
shown their interest in the improvement of scienc« 
teaching in any field, and who have contributed 
philosophical or statistical studies or applications 
of research, which contributions shall have been 
made accessible through suitable publication or 
report. Individuals who have contributed out 
standing service to the advancement of science in 
education may, upon recommendation of the 
Executive Committee and approval of the mem- 
bership, be admitted to the Association. 


ArTicLe V1 
Publication 


his Association shall publish, or cause to be 
published, for the benefit of its members and 
others, selected articles, reviews ot reports ol 
research which are in harmony with the purposes 
of the Association 


ArticLe VII 
Dues 


The duues of this Association shall be five 
dollars per year, payable at the time of the annual 


meeting. 
ArticLe VIII 
Life Members 


Any regular member of the Association shall 
be eligible to election as a life member Che dues 
for life membership shall be one hundred dollars 


ArticLte IX 
Amendments 


This constitution may be amended by a two 
thirds vote of the members present at the annual 
business meeting, provided printed notice of the 
proposed amendment has been sent to the mem 
bers at least a month prior to such annual 
meeting 


C/iiicers and Com 


Section 1. The President shall be Chairmar 


1 shall preside at 


of the Executive Committee at 


all business mectings and shall be ex-officio mem 
ber of all committees 

Section 2. The Vice-President shall preside at 
all business meetings in the absence of the 
President. 


Section 3. The Secretary-Treasurer shall keep 


1 


all the minutes and have custody of all books and 
papers relating to the Association; notify mem 
bers of annual dues; collect the dues and issu 
receipts ; issue notices of all meetings; and notify 
candidates of election 

Section 4. The Secretary-Treasurer shall kee} 
an account of the receipts and expenditures, and 
shall pay bills only upon written order of the 
President. He shall make a report to the Asso 
ciation at the annual meeting, which may direct 
that the report be published 

Section 5. The Executive Committee shall con 
duct the usual business of the Association, and 
shall publish reports of officers and standing com 
mittees at their discretion 
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Section 6. The President, with the approval of 
the Executive Committee, shall appoint all stand 
ing and special committees. Standing committees 
shall include the Publications Committee, the 
Program Committee, the Audit Committee, and 
the Nominations Committee. 


ArticLe I] 
Membership 


Section 1. The names and addresses, together 
with an abstract of the qualifying activities and 
research of proposed new members shall be sent 
to the Secretary in writing. From these names 
the Executive Committee shall nominate persons 
for election to membership. These nominations, 
together with a summary of the qualifying data 
in each case and a ballot shall be submitted to 
the members of the Association at least three 
months prior to the annual business meeting. 
Two-thirds of the votes received by mail 30 days 
before the annual business meeting shall consti 
tute election to membership. The new members 
shall be received into the Association at the 
annual business meeting. 

Section 2. All resignations shall be sent to the 
Secretary in writing. 
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ArricLe Il 
Dues 


Section 1 Any member failing to pay dues 


within six months after being duly notified shall 


forfeit the right to membership. Any forme: 
member may be considered for re-election without 
prejudice. 


Artic_e IV 
Election of Officers 


Section 1. At or before the regular annual busi 
ness meeting, the President shall appoint a com 
mittee of three to nominate officers, including 
members of the Executive Committee, for the 
ensuing year; this list, together with names sug 
gested from the floor, shall be presented at a 
regular session and voted upon by ballot. 


ARTICLE V 

Amendments 
Section 1. The By-Laws may be amended only 
at the annual business meeting after 30 days 
notice has been given to the members. No 


amendment shall be adopted except by a two 
thirds vote of those present. 


RECENTLY ELECTED MEMBERS OF THE NATIONAL 
ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING 


Laos 3 


Leona M. Sundquist, 445 16th Street, Bellingham, 
Washington. 

Philip N. Powers, 2703 Lee Boulevard, Arlington, 
Virginia, 

Samuel Milton 
\tlanta, Georgia. 

Ralph W. Lefler, 115 West Stadium Avenue, 
West Lafayette, Indiana. 

Nenneth Eugene Anderson, Campus School, lowa 
State Teachers College, Cedar Falls, Lowa. 

Robert Adrian Bullington, MacMurray College, 
Jacksonville, Illinois. 

H. J. Edward Ahrens, 3717 Livingston Drive, 
Long Beach 3; California. 

Maurice R. Ahrens, 414-14th Street, Denver 3, 
Colorado. 

Kdward K. Weaver, State Teachers College, 
Montgomery, Alabama. 

Zachariah Subarsky, 5415 Netherland Avenue, 
Riverdale 63, New York. 

Milton O, Pella, University High School, Uni 
versity of Wisconsin, Madison, Wisconsin. 

\rthur L. Mills, 1122 Wisconsin Street, Lake 
Geneva, Wisconsin. 


Nabrit, Atlanta University, 


Hubert Branch Crouch, Tennnessee A. and I. 


State College, Nashville 8, Tennessee. 

Ruth M. Lippenberger, 227 So. 13th East, Salt 
Lake City, Utah. 

Harold E. Reynard, Ohio State University, Uni 
versity School, Columbus, Ohio. 


William B. Reiner, 81 Ocean Parkway, Brook 
lyn 18, New York. 

Alden Herman Struble, 4940 Hurst Terrace, 
N.W., Washington 16, D. C. 

Alfred D. Beck, Room 932—Board of Education, 
110 Livingston Street, Brooklyn, New York 

Richard Ralph Armacost, Syracuse University, 
Syracuse, New York. 

Charlotte Virginia Meeting, 404 West 116 Street, 
New York 27, New York. 

Abraham Raskin, 355 East 187th Street, New 
York 57, New York. 
George J. Free, State College, Pennsylvania. 
Wenonah Sullivan, 4212 
Seattle 2, Washington. 
James Richard Irving, 690 Lee 
Piaines, Illinois. 

Gordon Mork, Bemidji State Teachers College, 
Bemidji, Minnesota. 

Mary Alice Burmester, 243 Kensington Road, 
East Lansing, Michigan. 

F L. Grove, 408% 11th Street S., St. Cloud, 
Minnesota. 

Raymond Lee Walter, 11 Wentworth Street, 
Plymouth, New Hampshire. 

William A. Porter, 2205 Vermilion Road, Min 
neapolis, Minnesota. 

George Griesen Mallinson, Iowa State Teachers 
College, Cedar Fails, lowa. 

Miss Archie Jeter MacLean, 3057 Lorain Road, 
San Gabriel, California. 


Edgewater Place, 


Street, Des 
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Vernon S. 
Ohio. 
John Gammons Read, 12 Poplar Street, Provi- 

dence 6, Rhode Island. 


Culp, 837 Berwin Street, Akron 10, 


John Murwyn Mason, 607 Cherry Lane, East 
Lansing, Michigan. 
Frederick Albertson Rantz, 13001— 42nd N.F., 


Seattle 55, Washington. 
Thomas P. Dooley, Prairie View 
lege, Prairie View, Texas. 


\. and M. Col- 


Grace C. Maddux, 1844 Nela Avenue, E. Cleve- 
land 12, Ohio. 
LIST Il 
Waldo Willie Emerson Blanchet, The Fort 


Valley State College, Fort Valley, Georgia. 

Richard H. Jordan, Department of Geography 
and Geology, Florida State University, Talla- 
hassee, Florida. 

Mildred Einzig, 595 E. 
Ohio. 

Clifford G. McCollum, University of 
Columbia, Missouri. 

Charles Edward Montgomery, 512 College Ave- 
nue, DeKalb, [linois. 

Woodrow W. Wyatt, 212 Education, University 
of Missouri, Columbia, Missouri. 

Edward Zodiag  Friedenberg, 
Chicago 37, Illinois. 

Victor E. Schmidt, Fernow 
versity, Ithaca, New York. 

Maurice Carl Fleming, Tony Tank Road, Salis- 
bury, Maryland. 


105 Street, Cleveland 8, 


Missouri, 


5835 WKimbark, 


Hall, Corneli Uni 


RECENT 
Homer WILLIAMSON [LESourRD 


Williamson 


the science department of 


retired 
the 
Milton Academy ( Massachusetts ), died on 
March 15th. Mr. leSourd 
Bellefontaine, Ohio, July 27, 1875. 


Homer lLeSourd, 


head of 


was born at 
He 
received an A.B. degree from Ohio Wes- 
leyan College (Delaware) in 1898, and an 
M.A. degree from Harvard University in 
1901. He served as assistant in 
(1897-98) at Ohio Wesleyan 

assistant in physics (1901-02) and _lec- 
turer (1929-25), Graduate School of Edu- 


science 


College, 


cation, Harvard instructor 
(1902-03 ), Pomfret School (Connecticut ), 


University ; 


and head of science department, Milton 
Academy (1903-45). 
retary (1908), vice-president (1914), and 


He served as sec- 


president (1917) of the Eastern Associ- 


ation of Physics Teachers. He was a Fel- 


low in the American Association for the 
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F. Atherton Reidel, Physical Science Depart 
ment, Oklahoma A. and M. College, Stillwater, 
Oklahoma. 
LIST Ill 


Louise Adelaide Neal, Colorado State 
Education, Greeley, Colorado 


Herbert S. Zim, 64 Reid Avenue, Port Washing 


College of 


ton, New York. 
Julian Greenlee, 563 W. 113th Street, New 
York 25, New York. 


Keith C. Johnson, Woodrow Wilson High School, 
Nebraska Avenue and Chesapeake Street, 
N.W., Washington 16, D. ¢ 

\W. Edgar Martin, Assistant Specialist in Biology, 
U. S. Office of Education, Washington, D. ¢ 


Harley F. Glidden, Snyder Hall, Colorado Stat 
College of Education, Greeley, Colorado. 

Leroy Spore, Mt. San Antonio College, Pomona, 
California. 

Percy Warren, Head Department of Natural 
Sciences, Madison College, Harrisonburg, 
Virginia. 

John Wells, Madison College, Harrisonburg, 


Virginia. 

Cecil DeLaBarre, 
Polytechnic Institute, 
Frederick L. 
Sciences, Teachers College, 
sity, 525 West 120 Street, 

Javid Blick, Associate 
University of Connecticut, Storrs, ‘ 


Professor of Biology, Virginia 
Virginia 


Professor of 


Blacksburg, 
Fitzpatrick, Natural 
Columbia | 


New York. 


Professor of 


nivet 


Chemistry 


onnecticut 


DEATHS 


Advancement. of 
the 
EDUCATION and School Science and Math 


Science and was at one 


time on editorial staffs of Scienci 


matics. For many years he was a member 
of the National | 


Science Teaching. 


\ssociation for Research in 
Cartes E_.woop Dutt 

Charles Elwood Dull died 

Many 


teachers and readers of 


19 


\merican science 


December 
at the age of 69. 
SCIENCE EDUCA 
rioN remember Mr. Dull as the well-known 
author of the widely used and popular text 
books Modern Chemistry, Modern Physics, 
and Safety First and Last. He was super- 
visor of science in junior and senior high 
schools in the Newark, New Jersey, schools 


1935 1944 


His teaching experience included Cazenovia 


from until his retirement in 
Seminary (New York), Johnstown (I’enn 
sylvania), Orange (New 


Newark ( New Jersey) 1917-1944 


Jersey), and 








NATIONAL COUNCIL OF ELEMENTARY SCIENCE OFFICERS 
ELECTED AT ATLANTIC CITY 


President: Rose Lammel, Teachers Col- 
lege, Columbia University, New York, 
New York. 

Vice-President: Glenn O. Blough, U. S. 
Office of Education, Washington, D. C. 

Neal, 


Colorado College of Education, Greeley, 


Secretary-Treasurer: Louise <A. 
Colorado. 

Board of Directors: (Katherine E. Hill 
(1948-1953), Wheelock College, Boston, 


Massachusetts; Clarence M. Pruitt 
(1948-1952), Oklahoma A. and M. Col- 
lege, Stillwater, Oklahoma; Florence G. 
Billig (1948-1951), Wayne University, 
Detroit, Michigan; Ruth G. Scribner 
(1948-1950), Minneapolis Public 
Schools, Minneapolis, Minnesota ; Gerald 
S. Craig (1948-1949), Teachers Col 
lege, Columbia University, New York, 


N. Y. 


NATIONAL URBAN RAT CONTROL CAMPAIGN 


ATS are more numerous than people in 
R the United States. They multiply 
fast: uncontrolled, one pair could produce 
350,000,000 rats in three years. 


practically anything. 


Rats eat 
They damage many 
more articles by gnawing and _ pollution. 
Rats menace your health. They spread 


deadly plague, typhus fever, tularemia, 


trichinosis, and other dread diseases. Rats 
cost us more than two billion dollars a year. 
Rats destroy or contaminate over two hun- 
That is 


almost half as much grain as the United 


dred million bushels of grain. 


States plans to send to hungry: Europe this 
year. 

Under the leadership of the U. S. De- 
partment of Interior an Urban Rat Control 
Program is now started. A number of civic 
groups and industrial representatives have 
formed the National Committee for Rat 
Control. 
M. Warren, 
Carbon 


It is headed by Mr. Hamilton 
National 


Its membership in- 


Vice-President of 
Company. 
cludes many executives from industries and 
business pledged to save food by controlling 
rats—tnillers, bakers, restaurant owners, 


distillers, meat handlers, confectioners, 

pesticide manufacturers, and others. 
February, 1948, is the month of prepara- 

National 


Committee for Rat Control and the Fish 


tion. W orking together, The 
and Wildlife Service are preparing the ma- 
terials to help localities fight rats. There 
will be posters and pamphlets, sample news 
stories and publicity, photographs and 
contests, technical information of all types. 
The information will be available to answer 


the questions of local citizens who are ready 


Fish and Wildlife Service is 


adding rat-control specialists to its staff for 


to. fight rats. 


local communities. 

In March, 1948, demonstration rat-con- 
trol campaigns were begun in 26 selected 
key cities, one in each of the 26 districts 
where rat-control specialists are available. 
Clean-up of garbage and refuse, and rat- 
proofing of premises will be given major 
attention. Organization of effective city 
inspections, and enforcement of anti-rat 
Actual 
rat-killing will be done by trapping, poison- 


ordinances will also be stressed. 


ing, and gassing: the city will do the work 
on public property, while private citizens, 
either on their own or through commercial 
exterminators, will handle the job on pri- 
vate property. 

The best advice and assistance will be 
made available to these pioneering com- 
munities. The National Committee for 
Rat Control and the Fish and Wildlife 
Service will provide expert technicians, 
cooperation of national citizen groups, 
technical information, and publicity aid. 
National magazines, press representatives, 
radio and newsreel men will be invited to 
watch these demonstrations. 

Delegations of citizens from nearby 
cities in the district will also visit the 
demonstration cities to watch the model 
campaign in action. Science teachers and 
their classes in many instances may be able 
to observe the demonstrations or at least to 
cooperate when aid from the National Com- 
mittee and the Wildlife Service shifts to 
their city. They, too, can start the campaign 
BLACKWOOD 
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ABSTRACTS 


Witty, Pact. “An Analysis of the Personality 
Traits of the Effective Teacher.” Journal of 
Educational Research 40:662-671. May, 1947. 
In response to a radio broadcasting program 

(Quiz Kids) several thousand letters were 
received by children on the topic The Teacher 
Who Has Helped Me Most. Twelve thousand 
of these were carefully analyzed, an equal num- 
ber (4000) from three age groups: up to 9, 9 to 
14, 14 and up. Order of traits mentioned in the 
12,000 leters. 1. Cooperative, democratic atti- 
tude, 2. Kindliness and consideration of the indi- 
vidual, 3. Patience, 4. Wide interests, 5. Personal 
appearance and pleasing manner, 6. Fairness and 
impartiality, 7. Sense of humor, 8. Good disposi- 
tion and consistent behavior, 9. Interest in pupils’ 
problems, 10. Flexibility, 11. Use of recognition 
and praise, and 12. Unusual proficiency in teach- 
ing a subject. 


Symonps, Percival M. “Personality of the 
Teacher.” Journal of Educational Research 
40 :652-653-661. May, 1947. 

The author summarizes the results of investi- 
gations that have to do with the personality of 
teachers. These include: importance of teaching 
personality, relation of education to its teachers, 
qualifications of a good teacher, teacher needs, 
problems ‘faced by the teachers, assessment of 
teacher personality, development of personality, 
the supervisor and the teacher, helping teachers 
with adjustment problems, how teachers meet 
personal problems, value of the mental hygiene 
course in teacher adjustment, and need for teacher 
counseling. 

Six factors are proposed as being essential for 
any individual who is to succeed as a teacher: 

1. Every teacher should like teaching, and 
through her work should attain personal goals 
and satisfaction. A good teacher does not take 
up teaching for superficial reasons under economic 
pressure, or in order to escape from some less 
desirable form of work. 

2. A good teacher should be personally secure 
and should have self respect, diginity and cour- 
age, as opposed to feelings of inferiority and 
inadequacy. The personally insecure teacher has 
difficulty with discipline and either becomes inept 
and ineffective or must maintain her status by 
bluff and swagger. 

3. A good teacher must be able to identify 

herself with children. She must have social aware- 

ness, the capacity to enter into the feeling and 
interests of others, and to understand the motives 
and conflicts of others. 

4. The competent teacher is emotionally stable. 
She is able to accept the aggression of boys and 
girls and their laziness, 
and stupidity as well as their brightness, indus- 
try and efficiency. She should be able to accept 
competition with her colleagues and the demands 
and restrictions imposed by the community. 

5. The effective teacher should be free from 
anxiety. She should be free to experiment and 
to try out innovations in her teaching in the class- 


carelessness, slowness, 


21; 


room. She should feel free to permit a certair 
amount of disorder in her classroom without 
fearing censoring from her superiors. 

6. A good teacher is not too self-centered, 
selfish, but is able to give herself freely and with- 
out reserve to the needs and interests of her 
pupils. 


Hook, J. N. “Each Day You Sit for Your 
Portrait.” The Clearing House. 222:299 
302. January, 1948. 

Teachers facing their classes every school day 
are having their portraits painted whether they 
will it or not, is the thesis of this challenging 
article. The kind of a portrait painted is up to 
the teacher concerned. Two quite different 
teachers are painted in this article. 

Cross, E. A. “To Make Teaching A Profession 


The Educational Forum 12:25-29. November, 


1947. 


Teachers like to think of their occupation as 


profession. Actually it is still far below the 
requirements set up by the professions of law 
medicine, and engineering. College teaching 


approaches, but has not yet reached, the profes- 
sional status. 

If teaching is to become a profession four 
things must be brought about. 

1. Prospective teachers must be chosen fron 
those only who have the personal qualities that 
are characteristic of good teachers. 

2. They must also have the character, culture 
and education that accompany those personal 
traits. 

3. They must have the intention to make teach- 
ing a permanent occupation. 

4. To induce such people to become profes 
sional teachers they must have the assurance of 
an income sufficient to enable them to live on at 
economic and social level comparable with that 
of other professional men and women in their 
community. 

The beginning of the transformation will have 
to be made at the economic level It will be 
necessary to pay good teachers salaries that would 
now seem fantastic to school boards and the pub- 
lic. Professor Cross proposes the organization 
of an American Teachers Association (simila: 
to the American Medical Association). He does 
not believe the N.E.A. could ever serve the pur- 
pose he has in mind. He states that the dominant 
purpose of the N.E.A. has never been to make 
a profession of teaching. It looks at the school 
system through the eyes of the executive. Tradi- 
tionally it has been mainly interested in the 
organization of an educational system, in build- 
ings, in equipment, in accounting, in statistics, it 
“selling the schools to the public”. 

Salary scales in the proposed American 
Teachers Association should be on three levels: 
\pprentice Teachers, Professional Teachers, and 
Master Teachers. He proposes a salary scale of 
2400 to 4500 dollars for Professional Teachers 
Master Teachers salaries would start at 500 
dollars. 
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Symposium. “Experiences with Physics Courses 
in General Education.” American Journal of 
Physics 15 :484-488. November-December, 1947. 
The article summarized the proceedings of the 

Found Table, Colloquium of College Physicists, 

State University of Iowa, June 13, 1947. Dis- 

cussion at this meeting indicated that current 

emphasis on general education, as contrasted with 
specialized training, is rather fundamental and is 
here to stay. Experiences with seven general 
courses in physics for the nonscience students 
were described: Lawrence College, Kalamazoo 

College, Beloit College, Wabash College, Swarth- 

more College, State University of Iowa, and 

Colgate University. Recommendations included : 
1. That there be established in our colleges 

special physics or physical science courses for 

students in general education; 2. That courses be 

so organized and so taught they they can: (a) 

Be applicable to our common life in both a par- 

ticular and a broad sense, (b) Give the student 

in opportunity to think independently and to cul- 
tivate confidence in his ability to do so, (c) Give 
the student a distinct awareness of the possibility 
f his creativeness at his own level of attainment, 

3. That such a special course should not be 

standardized, but that each such course, should 

be adjusted to the curriculum in its own college, 

ind 4. That the colloquium for 1948 organize a 

round table that will discuss the effectiveness of 

methods of teaching and testing used in these 
special courses. 


VALLANCE, THEODORE R. A Comparison of Es- 
say and Objective Examinations as Learning 
Experiences. Journal of Educational Research. 
41 :279-288. December, 1947. 

The validity of the three following hypotheses 
were substantially refuted : 

1. Apart from any differences in preparation for 
the two types of test, the essay testing situation 
per se is superior as a learning experience to the 

bijective testing situation, as measured by reten- 

tion over a given period of time of the subject- 
matter covered by the tests. 

2. Apart from any differences in the actual ex- 

minations, the methods of preparing for the essay 

examination are superior as learning procedures to 
these used in preparing for objective examina- 
tions, as measured by retention of the subject- 
metter over a given period of time. 

3. The essay type of examination together with 
iny peculiarities in preparation, provides a learn- 
ig situation superior to that offered by the objec- 
tive type, as measured by retention of the subject- 
matter over a given period of time. 


Scates, DovcGtas E. Fifty Years of Objective 
Measurement and Research in Education. Jour- 
ial of Educational Research. 41:241-264. De- 
‘ember, 1947, 

In 1897 Joseph Mayer Rice published two ar- 
ticles representing some sixteen months of study, 
entitled “The Futility of the Spelling Grind.” 


| 


This work is usually taken as the beginning of the 
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modern movement for the objective study of 
education. 

The first decade (1897-1906) was one of incuba- 
tion of the testing idea. The second decade (1907- 
1916) included the actual appearance of standard- 
ized tests and the fight to get them accepted. !t 
was an important promotion period. The third 
decade (1917-1926) was a period of triumph and 
rapid expansion of the testing movement. The 
decade 1927-1936 was one of maturing in a number 
of ways—measurement took on new forms. The 
second war period (1937-1946) placed emphasis 
upon validity and better tests. The paper is 
rather completely documented. Progress in edu- 
cational research begins with the use of objective 
tests and further progress will depend upon re- 
finement in evaluation techniques. 


Rusu, R. I. Determining and Implementing Ob- 
jectives for a General Course in Physical Sci- 
ences. The Journal of General Education 2 :138- 
143. January, 1948. 

Objectives of a general course in the physical 
sciences can be determined in a systematic, logical 
way. The author states four criteria by which 
each objective may be tested. Suggested means 
of determining particular needs are listed. 

As an illustration the author lists one problem: 
to determine what factors are involved in stopping 
an automobile and how are these factors related? 
Then follows a list of activities to engage in solv- 
ing the problem and resources needed to solve the 
problem: information, skills, habits, attitudes, and 
beliefs, and interests and concerns. 


Symposium. Conference on Philosophy of Edu- 
cation. Teachers College Record. 49 :263-290. 
January, 1948. 

This symposium is a report of the meetings held 
November 10, 1947 on the occasion of the presen- 
tation of the William H. Kilpatrick Award for 
Distinguished Service in Philosophy of Education 
to Dr. Boyd H. Bode of Ohio State University. 

Papers include: Jntroductory Statement by R. 
Bruce Raup; .4 Memorable Occasion by George 
S. Counts; Boyd H. Bode: An Appreciation by 
John Dewey; A Great Teacher and Colleague by 
Gordon Hullfish; Bode’s Philosophic Position by 
William Heard Kilpatrick; Education for Free- 
dom by Boyd H. Bode. Bode in American Phil- 
osophy of Education by John L. Childs; and 
Questions Concerning Bode’s Position by \Ken- 
neth D. Benne. 


Symposium. A Progress Report of the Horace 
Mann-Lincoln Institute of School Experimenta- 
tion. Teachers College Record. 49:305-362 
February, 1948. 

Contributors to this symposium include: Rose 
Laminel, Hubert M. Evans, Marcella R. Lawler, 
Hollis L. Caswell, Florence B. Stratemeyer, Ruth 
Cunningham, Glenn Hass, Arthur T. Jersild, Gor- 
don N. Mackenzie. Alice M. Miel, Chandos Reid, 
and Kenneth D. Beene. 

Major phases of the report are: Conditions In 
fluencing Curriculum Research, Child _Develop- 
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ment and the Curriculum, The Social-Cultural 
Context of the School Program, Developing Cur- 
riculum Plans, Shortage Areas in Current Cur- 
riculum Experimentation (Health, Group Be- 
havior with Boys and Girls, Cooperative Plan- 
ing), Cooperative Research in Curriculum De- 
velopment, and a Forward Look. 


Bresticu, E. R. Curriculum Trends in High 
School Mathematics. The Mathematics Teach- 
r. 41:60-69. February, 1948. 


Curriculum trends in high school mathematics 
ire unmistakably away from a single mathematical 
‘urriculum for all high school students toward one 
‘onsisting of two or more plans, each designed to 
meet the needs of a particular group. One plan 
retains the traditional sequential courses—for 
future scientists, engineers, research workers, and 
thers. The second plan is general mathematics 
for grade nine and comprises the basic concepts of 
mathematics. 


SnaperR, Dante. W. The Professional Needs 
of Secondary School Teachers of Mathematics. 
The Mathematics Teacher. 41:51-59. Febru- 
ary, 1948. 


The professional needs of teachers of secondary 
mathematics include: (1) Philosophy, (2) A 
rapid review of secondary school mathematics, 
(3) The use of audio-visual aids and mathematical 
aids in vitalizing the study of mathematics, (4) 
The need for classroom experimentation, (5) Spe- 
‘ial courses, (6) Modernizing Junior High School 
mathematics, (7) The adaptation of instruction to 
pupils of varying abilities, (8) College teachers of 
mathematics who know something about sec- 
mdary mathematics and education, (9) Counsel- 
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ing service for teachers of mathematics, and (10) 
In-service training of teachers of mathematics 


Oruser, Pavt H. George Brown Goode. (1851- 
1896). Scientific Monthly. 47 :195-205. March, 
1948. 

Goode was born at New Albany, Indiana, on 
February 13, 1851, of sturdy American stock. He 
spent his early youth and received his education in 
the east. He studied under Louis Agassiz. He 

as one of the early leaders in museum organiza 
tion and helped de velop the technique s best to fol 


low in collecting and museum arrangement. In 
1887 Goode was made assistant secretary of the 
Smithsonian Institution. Scientific endeavor in 


the form of lectures, papers, indexes, and bibliog 
raphies consumed much of his time in addition to 
his museum work. He knew as well as anyone 
the drudgery connected with the compilation cf 
indexes and bibliographies, yet he realized that 
they are the indispensable tools of the research 
worker and that there is an obligation laid upon 
every generation of scientists and scholars t 
provide works of this character 

He helped to organize the Sons of the Ameri 
can Revolution and the Daughters of the Ameri 
can Revolution. He was one of the founders in 
1888 of the National Geographic Society. He died 


at the age of forty-five vears. Those interested in 





genealogy will be interested to know he wrote 


a very complete record of the Goode family of 
Virginia. This article will form part of a chaptet 
in the author's book A Biographical History of the 
Smithsonian Institution, to be published by Henry 
Schuman, Inc., New York, in “The Life of Sci 
ence Library.” Photographs accompany the article 
and reveal the mode of dress and transportation 


that time 
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VISHER, STEPHEN SARGENT. Scientists Starred 
1903-1943 in American Men of Science. Balti- 
more: The Johns Hopkins Press, 1947. 556 p. 
$4.50. 

This volume concefs 2607 scientists who, by 
secret vote of their compeers, were judged es- 
pecially outstanding. Their biographical sketches 
an American Men of Science are marked by an 
asterisk. One thousand were starred in 1903 and 
about 250 additional in each of the following six 
ditions. 

In this book their educational and other back 
ground influences are considered for each of the 
groups, which are listed by departments of sci- 
ence, and by place of birth, collegiate and more 
dvanced academic training, and place of employ 
ment. The starred alumni of each of the colleges 
nd universities are listed by departments of sci 
ence and by year of graduation. Other lists in- 
lude these especially effective as teachers, the 
starred women, starred fathers and sons, starred 
brothers and (for the 1000 starred in 1903), their 


ler of eminence in their chosen field. 


So many interesting conclusions are present 
that only a relative few can be presented in a re 
view The number of starred scientists in eacl 
the twelve sciences Anthropol 54, Anatomy 


66, Physiology 115, Psychology 132, Astronomy 


polgy 





137, Pathology 170, Mathematics 211, Botany 257 
Geology 263, Zoology 377, P| ysics 383, and Chen 


istry 468. The median age at starring was about 


43 years, being lowest in Astronomy (40.5 vears) 
and highest in botany and pathology (48 years) 
Ot the 1145 known dead by the end of 1946, the 
median age of death was 72, lowest in physiology 
60.2 years) and highest in astronomy and gt 
ology (73.5 years) \bout 84 percent of the 
starred scientists were born in the United States 
The East North Central led in the number of 


starred scientists, followed by the Middle Atlanti 





region then the New Eng In proy 

tion to size of population giand ranks 

irst, followed by the W itral reg 1 

\mong the states Ne irst 362 

fassa setts secor 267 Ohio third (261 
ranl the nin st | ve 
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tions (not in order) in the collegiate training of 
starred scientists are Harvard, Yale, Chicago, 
Cornell, Michigan, Johns Hopkins, California, Co- 
lumbia, and Princeton. 

The four month’s of greatest yield of starred 
scientists (by birth) are in order March, January, 
December, and February. This group also lived 
to an average greater length of life. 

About half-of the scientists have had relatives 
who have been scientists. Qualities considered 
by Starred Scientists as significant for scientific 
workers include: perseverance, mental alertness, 
curiosity, initiative, enthusiasm, critical insight, 
exceptional honesty, exceptional energy, and 
superior memory. 

A major contribution of the investigation is 
the expressed opinion by scientists that superior 
teachers play a large role. High school and other 
pre-college teachers are seen to be much more 
influential than has been assumed often. The great 
significance of exceptionally stimulating college 
teachers is demonstrated. Many of the scientists 
decided upon a career in science early in life. En- 
couragement was a great influence in the lives of 
these scientists. They recommend more physical 
science (98 per cent), more biological science (92 
per cent), foreign travel (83 per cent), more earth 
science (77 per cent), more humanities (74 per 
cent), and more social science (68 per cent.) 

Altogether this is a most monumental work 
and is of great significance to science teachers 
everywhere. Both the author and the publishers 
are to be congratulated upon the publication of 
a work of such great significance. It is difficult 
for the reviewer to comprehend the perseverance 
and amount of effort involved. Even proof-read- 
ing the galley was a tremendous task! There are 
117 illustrations, mostiy graphs, and in addition, a 
total of 206 tables. 

c. mu 2. 


Fenton, CArrott LANE AND Kampsiy, Pact E. 
Basic Biology for High Schools. New York: 
The Macmillan Company, 1947. 726 p. $3.24. 


Both the authors and the publishers have a 
right to be proud of this excellent biology. To 
the reviewer, probably the most distinguishing 
characteristic of this book is its lively literary 
style and the avoidance of needless technicality. 
Important matters are emphasized, not confusing 
details. Excellent illustrations enhance the value 
and appeal of the textual material. Dr. Fenton 
is a well-known writer of popular biology and 
Dr. Kambly is an active classroom teacher of 
biology and methods of science teaching. They 
have combined together to make an unusually fine 
textbook team. 

Fundamental facts, principles, and problems in 
the science of living have been selected. Chapters 
and units have been so organized as help students 
to employ the scientific method and develop hab- 
its basic to scientific attitudes. Each chapter has 
such study aids as the main facts of this chapter. 
questions testing knowledge of the chapter, use of 
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the scientific method, discussion questions, proj- 


ects and activities, and suggested readings. 


C.M.P 


Brown, Howarp FE. The Earth. Oklahoma 
City: Times-Journal Publishing Company, 1947 
449 p. $1.88. 


This is a textbook intended for a high school 
course in Geology but would be equally suitable 
for the geology phases of the physical science sur- 
vey course. In fact there are very few, if any, 
more suitable geology texts now available for such 
courses. Elementary science, geography, and gen- 
eral science teachers will find the book an ex- 
cellent, authoritative supplementary reference 

The text is divided into three major units : Geo- 
logical Processes Acting on the Earth, The 
Earth’s History, and The Earth’s Mineral Wealth. 

Each chapter has a summary and a list of re- 
view questions. Each chapter is introduced by 
an appropriate poetic quotation. The textual ma- 
terial is written in a most readable literary style 
with technical vocabulary reduced to a minimum. 
Numerous pertinent photographs and illustrations 
(many by the author) supplement the textual ma- 
terial. Undoubtedly the book is deserving of a 
much wider usage than it now enjoys. The au- 
thor is to be commended for an excellent text. 


ic ms 


Jarre, BernArp. New World of Chemistry. New 
York: Silver Burdett Company, 1947. 700 p. 
$2.88. 

Jaffe will be remembered for his ability to pop- 
larize sciences in his Crucibles, Men of Science in 
America, and Outposts of Science. This chemis- 
try text doubtless is one of the outstanding texts 
for the high school and junior college level. The 
text has been appreciated both in its earlier form 
of fifteen years ago and in the present revision. 
Evidently the changes have been very real and 
abundant—a state of affairs not always to be ob- 
served in so-called revisions. The author has 
evidently carefully scanned the recent literature 
of scientific achievements and newer fundamental 
findings. To mention only a few—one finds refer- 
ences to all the more understandable atomic 
energy findings, the four added trans-uranium 
elements, penicillin, powder metallurgy, aerosol 
insecticides, atabrine, and the new synthetics and 
alloys. 

The science teacher will be pleased to find 
Jaffe’s knowledge of the history of science well 
and interestingly integrated with the factual sub- 
ject matter; abundant use of the scientific point 
oi view and method; the recent trend to make 
much use of the electron theory and a good bal- 
ance between theory and the applications. 

The text reads very comfortably and holds in- 
terest. It is sound scientifically, pedagogicall: 
and does not ignore sociological implications. 

The illustrations are abundant, well chosen, 
and should serve their purpose. 
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Hoce, Joun C., Autrey, Otts E., ann BicKet, 
CHartes L. Chemistry, 4 Course for High 
Schools. New York: D. Van Nostrand Com- 
pany, Inc., 1948. 555 p. $2.88. 

This second edition of Chemistry, 4 Course for 
High Schools by three well-known science teach- 
ers has been revised to meet the new emphasis 
upon atomic structure and atomic energy, for 
within one month of the publication of the first 
edition in 1945 came the atomic bomb. The au- 
thors have also taken advantage of the second 
edition to bring the book up to date in other re- 
spects, namely, regarding the new elements, the 
new drugs and detergents. The second edition 
begins with the same challenging preface to 
teacher and student as the earlier edition, but the 
six units have been organized this time under 
definite subject fields; otherwise the text is the 
same as the first edition. This is such a good 
chemistry textbook that the reviewer hesitates to 
make this one adverse criticism, but the study of 
carbon is interrupted to study the gas laws. A 
better organization would be to let these laws 
precede the chapter “Volume Calculations.” The 
high school teacher of chemistry will welcome 
this text for a course in chemistry for his students. 


SG. 


CALDWELL, Cy. Henry Ford. New York: Jul- 
ian Messner, Inc., 1947. 246 p. $2.75. 


Boys and girls of today have their Horatio 
Alger stories of men and women who rose from 
poverty and made good as surely as their parents 
did. The Ford family was an early family in 
Ireland. Ford was Irish. His father William 
came to this country, bought land and made his 
living on the farm. Young Henry, born here, 
loved the farm and rural life and later owned 
many acres of land, but he was convinced ma- 
chines were needed to make farm work more easy, 
attractive, and profitable. He was a mechanical 
genius and at the age of seventeen he went to De- 
troit to work and learn about machines, metals, 
and tools. These were to become a part of his 
environment for the rest of his life. He did 
not smoke, drink, or chew and always held to 
strict ideas of conduct, and he expected those 
who worked for him to do the same. 

Henry Ford lived to be eighty-four years of 
age; a full, complete, useful and happy life. The 
car which he manufactured and sold at such low 
cost was and is today one of the greatest achieve- 
ments of our day. At thirty-three years of age 
he became a friend of Edison and often the two 
spent their vacations with Firestone and the 
naturalist John Burroughs. 

Will there be more Henry Fords and Edisons ? 
Surely atomic energy is a wide open field, now 
challenging our best scientific minds to use it for 
peaceful and commercial purposes to the better- 
ment of all mankind. 

This book makes excellent reading for all 
adults, and high schoo! boys and girls will learn 
and profit from reading about the son of Irish 
immigrants who made good in the freedom-loving 
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country, America. High school teachers will do 
well to see this is on their bibliography of read- 
ing material or post the name of the book and 
author on the bulletin board. High school stu- 
dents would read far more and better books if 
properly guided and directed in their reading. 


F. M. D 


TELLER, JAMES Davin. Louis Agassiz, Scientist 
and Teacher. Graduate School Studies. Edu- 
cation Series, No. 2. Columbus, Ohio: The 
Ohio State University Press, 1947. 145 p. 
One hundred years have now passed since 

Agassiz came to this country from Switzerland. 
On the centennial of Agassiz’s coming to Amer- 
ica it is well to pause and review his life, and 
the effect that his personality and vigorous method 
of attacking the unknown had on the develop- 
ment of teaching and research in America. This, 
the author has done charmingly and with a sensi- 
tive touch, 

Parents and youth of today should take notice 
and ponder how many boys of today of ten years 
of age have mastered the fundamentals and 
then for four years devoted themselves to nine 
hours each day of Latin, Greek, Italian, ancient 
geography and modern geography and _ other 
studies as Agassiz did; or at the age of twenty- 
three to be Doctor of Philosophy and Doctor of 
Medicine and to have written a quarto volume on 
the fishes of Brazil, have traveled on foot all over 
southern Germany, to Vienna, and in the Alps, 
know every animal, living and fossil, in the 
museums of Munich, Stuttgart, Tubingen, Er- 
langen, Wurzburg, Carlsruhe, and Frankfort 

In spite of the far-reaching influence of Agassiz 
on American scientific education, historians of 
education have yet to discover it. Before begin- 
ning this study the author examined twenty text- 
books in these fields, and found references to his 
work in only seven. In some four thousand pages, 
only about eight are devoted to Agassiz and his 
students. And seven of these are to be found ina 
single textbook! Yet these same books devote 
whole chapters to Pestalozzi and his students 
who, as far as American secondary and higher 
education are concerned, had less influence in the 
introduction of an objective and concrete method 
ot teaching than did Agassiz and his students. 
“Study nature not books” was his motto. This 
was the man’s whole philosophy, and upon it he 
built the foundations of the scientific study of 
zoology, botany, geology, and many of the 
branches of these subjects as they are taught in 
\merica today. He was both an inspiring teacher 
and research scientist of renown. His was no 
doubt the scientific method of approach based on 
a keen intellect, good judgment, and common 
sense. 

It is evident Agassiz combined book and nature 
in his study for he said, “I was charmed with 
Aristotle, whose zoology I had read and re- 
read at intervals of two and three years.” 

\gassiz enjoyed a great scientific reputation 
at the age of thirty. In short, the key to 








218 SCIENCE 


Agassiz’s greatness as a naturalist is to be found 
in the first thirty-three years of his life; the key 
to his power as a teacher of natural history ap- 
pears in the last thirty-three years. 

David Starr Jordan, Shaler, William James, 
and other young men and women of the latter 
part of the nineteenth century came under his 
great educational and scientific influence. Peat- 
tie’s evaluation of Agassiz’s work is, “that no 
American scientist ever had as much influence on 
scientific education as Agassiz No doubt 
Agassiz’s major claim to greatness as “the first 
naturalist of his time’ must rest upon his re- 
searches on the fossil fishes and on glaciers. 

This study of the life and work of Agassiz 
will be greatly appreciated, not only by teachers 
and students in the field of science, but by the 
general reader as well. 


F. M. D. 


Rune, Dacopert D. (Editor). The Selected 
Writings of Benjamin Rush. New York: 
Philosophical Library. 1947. 433 p. $5.00. 


Benjamin Rush, one of the signers of the 
Declaration of Independence knew Benjamin 
Franklin intimately and called him Uncle Ben. 
Rush was a great physician and naturalist but 
being a reformer was probably his avocation. He 
was very much aware of the time in which he 
lived. He saw great need for improvement in 
education, medicine, government and expressed 
himself on miscellaneous things. 

While visiting in France, he noted that medi- 
cine was so much retarded there over that of our 
own country or Scotland. -The evils of the social 
state of France were even then apparent. He 
saw too many who tried to live “upon the sweat 
of the brow” of others. Even at that early date 
French women had small mirrors and compacts 
and painted their faces in public. 

Now with men elected to public office so oiten 
failing to measure up to what their constituents 
expect of them as to ability and character, we are 
not surprised to find even at the time of Rush he 
advocated a federal university where men would 
train specifically for government posts and pursue 
the study of finance, history, political science and 
diplomacy, government, commerce, economics and 
other subjects. 

In a discussion’ on old age Rush states, “I met 
with one woman, a native of Herefordshire in 
England, who is now in the 100th year of her age, 
who bore a child at 60, menstruated till 80, and 
frequently suckled two of her children (though 
born in succession to each other) at the same 
time. She had passed the greatest part of her 
life over a washing-tub.” 

In the beok we learn about Cretins in valleys of 
Switzerland and Austria who lacked iodine in 
their food and failed to develop bodies of full 
stature. 

Some eight pages beginning with page 334, are 
devoted to the effects of ardent spirits upon man. 
One can find no better discussion on this topic and 
with driver's licenses being taken away from many 
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of our young men today because of drunkenness 
what he says is just as pertinent in our time as 
the time of Benjamin Rush. 

He sets up a score card for conduct of physi 
cians and mentions ways in which physicians {all 
shert of the high calling of their profession. 

Benjamin Rush was born on December 24, 1745 
ou his father’s farm north of Philadelphia. He 
received the bachelor’s degree from Princeton ( 
lege before he had reached the age of 15 and in 
1768 he was awarded the degree of Doctor of 
Medicine at the University of Edinburgh. 

F. M. D 


McKeewan, Louts W. Yale Science: The First 
Hundred Years. New York: Henry Schuman, 
Inc., 1947. 82 p. $2.50. 

This is a title in The Life of Science Library, 
one of a series of biographies of key figures of 
science. This book covers the period 1701 
1801. During this hundred years there was a1 
active interest in astronomy and Newtonian me- 
chanics as manifested in the lives of Thomas Clay 
and Ezra Stiles. The instruction in science was 
bookish and unexperimental, but Ezra Stiles was 
far more sympathetic with science than most col- 
lege presidents of his generation. They realized 
that the College graduate, whether he was to be a 
clergyman, or a merchant, or a lawyer, needed 
know something of natural as well as moral 
philosophy. Altogether this is a most interesting 
treatise on the beginnings of science in one of the 
world’s greatest universities, renowned for its 
great men of science. Eo. 


WHEELER, LynpE PHELPs, WATERS, EVERET1 
Oy.er, AND DupLey, SAMUEL WILLIAM. The 
Early Work of Willard Gibbs in Mechanics. 
New York: Henry Schuman, 1947. 78 p. 
$3.00. 

In this treatise is made available for the first 
time a number of the earliest pieces of Willard 
Gibbs, world renowned mathematical physicist. 
It includes his hitherto unpublished Ph.D. thesis 
and accounts of a patented brake for railway 
cars and a mechanical governor for steam en- 
gines. E. D. 


Bryan, Roy C. Seven Rules of Clear Thinking. 
Kalamazoo, Michigan: Western State High 
School, 1947. 73 p. $1.25. 

This unit of work is the outgrowth of efforts to 
acquaint the pupils of Western State High School 
with some of the principles of clear thinking. 
\pproximately six weeks of time has been devoted 
to the unit each time it has been taught to hig! 
school juniors in a social science class. Many 
practical examples of both clear thinking and its 
opposite are given. The reviewer thinks that Mr 
Bryan and his committee have developed an un 
usually fine unit. 

The seven rules of clear thinking are: 1. Pre 
vent your feelings from dictating your thinking ; 
2. Suspend judgment until you are justified in 
reaching a conclusion; 3. Strive to identify as 
sumptions; 4. Insist on adequate cross-sectior 
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5. Beware of analogies; 6. Call for evi- 
cause-effect relationships; and 7. Or- 


ganize your thoughts. 


C. Bee 


The California Council on Improvement of In- 
struction. Better Teaching Through the Us 


of Cu 


rrent Materials. Stanford University: 


Stanford University School of Education, 1947. 


24 p. 


This report describes an 18-month experiment 
which was initiated by the California State De- 


partment 


of Education in January 1946. The ob- 


ject was to see how current materials such as 


monthly 


and weekly magazines, daily newspapers, 


pamphlets, and films, etc., could be used effectively 
in class work and to determine any advantages to 
participating students, teachers, communities, and 


the teaching profession itself. Classes included 


English, 


social studies, and science. In the science 


classes, subjective reactions from the pupils as 
well as objective measurement gave evidence of 
the interest value of the materials to pupils. Pupil 
participation in class discussion was greatly ‘n- 


creased. 
reading 


Test scores were higher and much more 
was done by the pupils. Values to the 


student, the teacher, and the community are listed. 


WATSON 


i. F: 


» Atma. Spinneret Children. Gaines- 


ville, Florida: Project in Applied Economics, 
College of Education, University of Florida, 


1947. 


51 p. $0.35. 


Spinneret Children is one of a series of science 
readers designed to help schools serve their com- 


munities 


by teaching about the basic needs of food, 


clothing, and housing. This book contains ma- 
terial for both teacher and pupil. The first two 


chapters 


describe briefly and understandingly the 


various kinds of synthetic fibers and fabrics. 
Science teachers will especially appreciate the 


playlet * 


‘The Test Tube Cinderella,” which shows 


how synthetic fibers fit into our home living today. 
The playlet would be excellent for the school as- 
sembly as portrayed by the science club, the chem- 


istry class, or the home room. 


Ss. M. A. 


Anonymous. Making Health Visible. Cleveland 


(8911 


Euclid Avenue): Cleveland Health Cen- 


ter, 1947. 24 p. $0.25. 


The Cleveland Health Museum ts well-known 


for its 
booklet 


Wonders of New Life Collection. This 
shows pictures and descriptions of many 


of its exhibits including the famous birth models. 


LIGHT, 
Atom 
lege, 
licatic 


S. M. A. 
IsrAEL. Annotated Bibliography on 
ic Energy. New York (Teachers Col 
Columbia University): Bureau of Pub 
ms, 1947. 29 p. $0.35. 


Listed in this annotated bibliography are 257 


sclected 


groups. 


references for schools and _ discussion 


Included are books, pamphlets, periodi 


cals and newspapers, special series, and docu- 


ments. 


Science teachers and others will find this 
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Path Towards an Optimum Diet by Anton J. 
Carlson; Postwar Problems of the Frozen Food 
Industry by Clarence Birdseye; Nutrition in the 
State Health Program by Edward R. Schlesinger. 
+ Biology, general science, health and home eco- 
nomics teachers will find this book quite useful. 


S. M. A. 


Horr, Artnur G. Secondary Science Teaching. 
Philadelphia: The Blakiston Company, 1947. 
325 p. $3.75. 

This is a textbook on how to teach science in 
the junior and senior high school. It would be 
easy for the reviewer to find fault with this book 
on methods as he could similarly criticise every 
other science method book that has been published. 
None ever seem to quite live up to the ideal. And 
our methods and emphasis are constantly shifting 
—almost everytime the course is taught. “Helping 
the science teacher teach” is the essence of this 
book as it is or should be in every science methods 
course. By and large, Dr. Hoff has done a very 
good job, many parts of the book seem unusually 
good. In other parts, the reviewer wishes that 
there had been greater and sometimes a different 
emphasis. All science teachers, beginning or ex- 
perienced, will find a lot of helpful and challenging 
material. 

Chapters in the five units are as follows: The 
Mission of Science in Education: 1. Introduction, 
2. The educational values of science, 3. The sci- 
ence teacher’s social and professional responsibil- 
ity; The Content of Science in the Secondary 
School; 4. The aims and objectives of science 
teaching, 5 and 6. The science curriculum; The 
Function of Method in Science Teaching: 7. The 
learning unit as a method of teaching science in 
the secondary school, 8 Administration of a 
unit, 9. Other methods of teaching ; Specific Tech- 
niques in Teaching Science: 10. Directed study, 
11. Conducting the laboratory, 12. Demonstra- 
tions and field trips, 13. Evaluation; Supplemen- 
tary Factors in Teaching: 14. Science clubs, 15. 
Teaching aids, 16. Science rooms and equipment, 
and 17. Guidance and the science teacher. 


Cm. FP. 


HorKHEIMER, Mary FoLty AND DIFFER, JOHN 
W. Educator's Guide to Free Films. Ran- 
dolph, Wisconsin: Educators Progress Serv- 
ice, 1947. 341 p. $5.00. 

Educators Guide to Free Films: A cyclopedic, 
professional service brings to all teachers com- 
plete, up-to-date, organized and systematized in- 
formation on free educational, informational, and 
entertainment films. Both 16 and 35 mm. silent 
and sound films are listed. There are 271 titles 
listed under science, of which 61 titles are new in 
this edition. In addition, science teachers will find 
many more suitable films listed under health edu- 
cation and social studies. There is also an exten- 
sive list of slide films. Any school or teacher 
using films as a part of their visual education 
program should have access to this gtide. 
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Stutz, WILHELM. Goethe m wunserm Leben. 

Wellsbach and Heidelberg, 1947. 151 p. 

For the German reader who enjoys his Goethe, 
this little booklet will be a welcome addition to his 
pocket library. It consists of the philosopher's 
sayings presumably best suited to the needs of 
people in war-torn Germany and elsewhere. Some 
selections are rather extensive. It glorifies the 
German of nobler days and thereby should con- 
tribute to better international appreciation. 


F. A. R. 


CALLAHAN, LupMILLA I. Russian-English Tech- 
nical and Chemical Dictionary. New York: 
John Wiley and Sons, 1947. 794 p. $10.00. 
The need for a convenient, easily readable and 

compact dictionary of scientific and technological 

terms is well met in this production. Not only are 
the expected words translated, but there are in ad- 
dition: lists of word endings, auxiliary and gen 
eral terms associated in such subject matter, and 
in the current politically colored regime the re- 
lated political terms. Industries such as mining 
will also find the book useful. 

The format and typography are excellent. 


F. A. R. 


MoreHxEAD, ALBERT H. AND Mortt-SmituH, GEor- 
FREY. Games for Two. Philadelphia: The 
John C, Winston Company, 1947. 184 p. $2.00. 
Most of the games described are card games, 

but included are mill, backgammon, sniff, and liar 

dice. Complete directions are given. 
Sm: i. 


Katz, Davin. Psychological Atlas. New York: 
Philosophical Library, 1948. 142 p. $5.00. 
Part I has eight chapters which list topics in 

various phases of psychology. Part II consists of 

pictures and diagrams numbered’ sequentially to 
illustrate specifically the topics covered in Part 

I. There is a list of photographs of eminent 

psychologists. G. B. K. 


WarcoL.ier, RENE. Mind to Mind. New York: 

Creative Age Press, 1948. 109 p. $2.50. 

Vind to Mind reports two decades of experi- 
mentation in psychical research. In this country 
the experimentation of J. B. Rhine and others 
has been widely reported and discussed. Much 
similar work has been carried on in England. This 
report is based on the author’s work in France in 
which messages in the form of drawings were sent 
frem one person to another, sometimes great dis- 
tances apart, without known means of communica 
tion. 

The author believes imagery, imagination, lan 
guage, and communication, and their relation to 
the unconscious process of telepathy illustrat 
many parallels between the laws of psychology 
and the laws of parapsychology. The author 
formulates a tentative theory of telepathy in terms 
of association, motivation, and interpersonal rela- 
tionships. The author states that telepathy is de 
pendent upon memory and that distance seems 
to make little difference. G. B. K. 
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A new, up-to-date chemistry text 


Chemistry in Action 


By RAWLINS AND STRUBLE 


1. Organization to fit any standard course of study. 

2. Nine units with forty-six teachable problems. 

Optional problems to provide for individual differences. 

4. Complete review questions for each problem and sum- 
mary questions following each unit. 

5. An extra long unit on organic chemistry. 

6. Modern treatment of atomic energy, vitamins, plastics. 
insecticides, detergents, ete. 

(. 437 illustrations for maximum visual instruction. 

8. A correlated film list supplied in the Appendix. 


D. C. Heath and Company 


New York Chicago Atlanta San Francisco 





Dallas London 








Gui_p, Bruce H. Sprouting Your Wings. New 
York: Mc-Graw-Hill Book Company, Inc., 
1947, 114 p. $1.32. 


This attractive paper covered book is adapted 
to a level of 8th and 9th graders. An introduction 
gives a brief story of the development of flying 
from the time of Leonardo da Vinci to the present 
time. Its five main parts have the titles: Let's 
Fly; Flying Safely; Finding Your Way in the 
Air; The Hazards of the Weather; The Air- 
plane’s Power Plant. 

There are 65 illustrations of a type that appeals 
to young people. The various chapters tell what 
one has to do to be a pilot, give traffic rules of the 
ait, explain the different types of plane propul- 
sion and has an appendix of discussion questions, 
a list of visual aids and a bibliography. 

W. G. W. 
REEDER, FREDERICK M. AND. Osporn, Ropert C. 

Safe for Solo. New York: Harper and Broth- 
1947. 216 p. $3.75. 

Here is an read, delightfully illus- 
trated book on how to fly. It is one of the very 
finest books to read for those interested in really 
understanding flying. The 
\dmiral Fred Reeder, U. S. N. (Retired) was in 
charge of the United States Navy Flight In- 
struction School. The 262 illustrations which are 
uu integral and delightful part of the text were 
lone by Bob Osborn who is well known for his 


crs, 
easy to 
Rear 


senior writer, 


??] 


Dilbert cartoons (the Navy used Dilbert to show 
pilots what not to do). 
gent and witty 


The cartoons are intelli 


comments on what Reeder ex- 
plains so clearly in prose. 

This is an excellent book for any one interested 
in flying, or in really wanting to understand fly 
ing. It is recommended for the 


shelf. 


high school book 


Arex. From Head to Foot, Our Bod- 
ics and How They Work. New York: Inter 
national Publishers Company, Inc., 1946. 96 p. 
$2.00. 


NovVIKOFF, 


Dr. Novikoff is a teacher of biology at Brook- 
lyn College. In this book he 
his keen understanding of the 


demonstrated 
curiosity of the 


has 


human being about his own body. He has pre 
sented clear explanations in a most interesting 
way. The author starts with the “Why” and 


“What” in the mind of each of us. The functions 


ot breathing, digestion, circulation of the blood, 
reproduction, and others, are considered clearly 
and candidly. Glandular activity and_ the 
vous system are presented in a careful yet attrac- 
tive manner. The volume is profusely illustrated 
with labelled drawings, many of which are in 


Nydorf, the artist, shows clarity, original- 


ner 


color, 
ity and freshness of treatment in the illustrations 
commensurate with the quality of the 


While the 


writing 


volume was presumably written for 
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young people, one wonders if it will not be found 
equally interesting by those who are more mature. 
This elementary treatise on physiology could be 
read with profit by any teacher; parents 
and their children should be happy to have it in 
the library. 


ANDERSON, Haroip H., Brewer, Josepu E., ANp 
Reep, Mary Frances. Studies of Teachers 
Classroom Personalitics, III, Stanford Univer- 
sity Press, 1946. 156 p. $2.00. 


This is the third monograph of the series, 
Studies of Teachers’ Classroom Personalities. In 
this series the relationship of the personality of 
the teacher to the behavior of the children is in- 
vestigated statistically. The classifications of the 
personalities are distinguished as being integrative 
or dominative. These catagories are determined 
on the basis of the behavior of children who are 
in the classes taught by the teachers. The validity 
of the procedure for classifying and recording 
the behavior patterns was made a matter of initial 
concern, and was statistically established. In 
this study two second-grade teachers were fol- 
lowed to learn if there was a continuance of integ- 
rative personality in the one, of dominative 
personality in the other. This continuance was 
established. The study further considered whether 
improvement might be made in a dominative sit- 
uation over a five-month period. Two third-grade 
situations were studied. It was found that the 
learning climate deteriorated in a dominative sit- 
uation, but improved in an integrative situation. 

The study draws conclusions for the mental 
hygiene programs of the in-service education of 
teachers. The need for thoughtful attention on 
the part of the teacher to his interpersonal rela- 
tions with others is stressed. 

The evidence presented should be of interest 
and concern to teachers who are anxious to im- 
prove their work, and to administrators who are 
concerned with the performance of the teaching 


Stat. 


WeaAveR, WarREN (Editor). The Scientists 
Speak. New York: Boni and Gaer, 1947. 369 
p. $3.75. 

This is a compilation of the series of science 
talks made by well known scientists over a nation- 
wide radio hook-up on the New York Philhar- 
monic-Symphony broadcast. The series has been 
sponsored by the U. S. Rubber Company. Many 
people, including science teachers, have listened to 
these interesting, non-technical talks. Science 
teachers will especially appreciate this compila- 
tion. The speakers have included many of Amer- 
ica’s most outstanding scientists. Chapter head- 
ings are as follows: the science of the earth, the 
science of the sky, the science of new materials 
and improved processes, new instrumental tech- 
niques, new chemicals, atoms and molecules, physics 
and mathematics, chemistry and ‘living things, 
plants and animals, fundamental biology, the sci- 
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ence of ourselves, science and health, the natural 
and social sciences, science and the war, and the 
long-term values. Each chapter has an additional 
suggested reading list. Eighty radio talks are 

cluded. 


HausMAN, Leon AvcGustus. Birds of Prey o 

Northeastern North America. New Brunswick, 
N. J.: Rutgers University Press, 1948. 164 | 
$3.75. 






3. 

There are approximately eighty species of eagles 
now known and they are distributed over the en 
tire world. 

The Bald Eagle was adopted as our national 
emblem by act of the Second Continental Congress 
of 1782. The spray of olive in the bird’s right claw 
indicates the peaceful disposition of our Republic 
while the bundle of arrows clutched in its left 
claw proclaims our ability to defend our pacific 
ideals. | 

The nest of the bald eagle is four to nine feet 
in diameter. Eagles remain mated for life and 
return to the same nest, adding to it from time 
to time. 

The information I have just given is a sample 
of the interesting information which the book con- 
tains. We know that most birds of prey are some 
of man’s most valuable allies in maintaining bal- 
ance among the living creatures that compete for 
the possession of this earth. Mr. Hausman writes 
of three general classifications of birds of prey of 
Northeastern North America—American  vul- 
tures, American hawks and their kin, and owls. 
The book contains thirty drawings of birds by 
Jacob Bates Abbott. In the back of the book is 
an index of vernacular names of birds of prey and 
a bibliography. 

This is an excellent supplementary book for 
high school students in general science and biol- 
ogy. Biology, general science, and elementary 
science teachers will find the book an accurate, 
authentic account. Much of the material has been 
checked by Doctors Arthur A. Allen and Elsa G 
Allen of Cornell University. 

Ei ie 


BaiLey, JoHN WeENpdELL. The Mammals of I ir- 
ginia. Richmond, Virginia (27 Willway Road) : 
John Wendell Bailey, 1946. 416 p. $5.00. 


This is an account of every kind of wild and 
domestic mammal, including man, known to have 
lived in Virginia within historic times, plus a list 
of fossil forms found within the commonwealth. 
There are 99 illustrations, and the text is thor- 
oughly documented and indexed. Altogether this 
is a most interesting book and should serve as an 
unusually fine reference book for elementary sci 
ence, general science, and biology classes. While 
specifically useful in the schools of Virginia, schools 
in other eastern and middle western states would 
find in their states many of the mammals de- 
scribed. If you or one of your pupils wants to 
know something about a certain mammal, you 
will prebably find it described in this book. Read 








Outstanding in Practical Teaching Helps 


SCIENCE FOR THE 
ELEMENTARY-SCHOOL TEACHER 





By Gerald 


This notable book 
methods of reaching 
teaching. 


contains 


hundreds of pupil questions. 
teach elementary science well, 





S. Craig, Columbia University 


explains clearly and interestingly 
the goal of modern elementary-science 

Packed with helpful information for the teacher, it 
background material from the fields relating to e 
mentary science, and basic data which furnishes answers to 
It should enable any teacher to 


For full information ask for Circulars 250 and 107. 
Boston 17 New York I! 
Chicago 16 Atlanta 3 
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ers of Science Education may have the book at 
a special rate of $4.00. The textual material is 
printed on an unusually high grade of paper, 
which serves to greatly improve the quality of the 
photographs. 


c. mF. 
NEEDHAM, JosePpH. History Is on Our Side. 
New York: The Macmillan Company, 1947. 
226 p. $2.75. 


The author subtitles this little book “A Con- 
tribution to Political Religion and Scientific 
Faith” in an ingenious twist of words. In his own 
field we know Dr. Needham as a famous zoologist 
and an expert in embryology. He writes in line 
with the recent trend for scientists to explore the 
realm of the non-scientific 
philosophy, or shall we say—humanism. Here 
are a written between 1931 and 
1942, selected to mediate the central theme. Chal- 
lenging chapter headings such as “The Two 
Faces of Christianity,” “The Nazi Attack on In- 
ternational Science” lead the reader to 
readings that intrigue his curiosity. 

Dr. Needham reveals a larger than usual grasp 
of knowledge—not that of the mere specialist or 
technician, but embracing as much as one man 
may, the whole pattern of life. His concern, in 
common with other contemporary great figures in 
science like Millikan and Compton is directed to 
bridging the gap between science and human val- 
ues. We are long overdue on a program of put- 


religion, politics and 


dozen essays 


select 


292 


ting science in its \ me 

phase of knowledge can develop and intoxicatiot 
that compels man to forget the whole of life as 
though one of its elements if absorbing 
could in itself 


living. 


proper re lationship 


enoug! 


satisty all the requirement 


It is interesting to examine Needham’s refet 
ence to collectivism and communism 

\s a thorough-going 
ties biology in with social and material “prog 
ress!” The fact that the forms of life 
vanced that human will b 
struggle, trial and error and the pressure of sele 


evolutionist the aut 


have id 
, 


lends hope history 


tion, tend towads general advancement of the ra 
It is in this way that “history is on our side.” 

F. A. R 
FeECHNER, Gustav TH (Transl Lowrtk 


Religion of a Scientist. New York 


Pantheot 


Books, 1946. 279 p $3.50. 

The German physicist and philosopher wh 
writes this book represents but one of many in a 
more recent trend of scientists to save their 


species from charges of materialism and undue 


concern with “things” and mechanism. Througl 
his works, and as plain citizen he earned the title 
ot poet, satirist, controversialist and humorist and 
he expressed a multiple personality in the use of 
his pen names. individual 


and at one time the strains and frustrations tended 


He was a very intense 


to unbalance him and caused him to show depres 


sive reactions. 
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Of all of the writings of Fechner in the varied 
fields of psychology, philosophy, psychology and 
religion, the translator-reviewer presents in par- 
ticular, samples of Fechner’s best and most 
mature synthesis of religion and science. This is 
done namely in respect to such selected ideas as 
faith, the soul, the soul of plants!, God and 
immortality. 

Fechner as seen through the eyes of Lowrie 
and as translated by him, will be worth read- 
ing—there are unusual points of view, refreshing 
presentations and not a little profundity. The 
book could be read in a few hours and that read- 
ing will determine whether it will be worthwhile 
wading through the many writings in the original 
German. 


F. A. R. 


Hoimes, S. J. Organic Form and Related Bio- 
logical Problems. Berkeley: University of 
California 1948. 169 p. $5.00. 


The author considers whether or not the biol- 
ogist can offer any real explanation for living 
organisms which constantly re-form their own 
bodies, regenerate cells or organs that are lost, 
and preserve the normal balance of their physio- 
logical functions 

There are chapters treating such related topics 
as the reversal of development, the regeneration 
of the blood and its bearing on the morphogenic 
theory, the role of gradients, cancer as a biologi- 
cal problem, the theory of recapitulation, and the 
bearing that recent work on autocatalytic enzymes 
and viruses has on the old problem of the origin 
of life. 

Teachers of survey courses in biology, general 
biology, and heredity will find this treatise most 
interesting and challenging. 


Press, 


BE. 2. 


EpitH S. Flowers of Prairie and 


New York: The H. W.. Wilson 


S3p. F225. 


CLEMENTS, 
Woodland. 
Company, 1947. 
The present book is the fourth in a series of 

similar books that have been planned with the 

idea of enabling the nature-lover to learn the 
names of familiar or beautiful wild flowers, as 
interesting facts about them, without 
recourse to technical keys or dry descriptions. 

Life-size portraits of the flowers have been made 

in color and are included in this book, adding 

much to its attractiveness. 

The titles of the three previous books in the 
series are Flowers of Mountain and Plain, 
Flowers of Coast and Sierra, and Flower Fami- 
Elementary science and 
biology teachers and all interested in 
knowing more about the flowers found in wood- 
lands and prairie will be delighted to have this 
beautifully illustrated book. Both the common 
and scientific names are given for each flower, 
with the range and many interesting facts and 
descriptions. 
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How Man Discovered His 
International Publishers, 


RieEpMAN, SARAH R. 
Body. New York: 
1947. 128 p. $2.25. 
Man’s curiosity to know more about his own 

body in order that he might be healthy and well 
and know how the body and mind functions lead 
to a series of discoveries which remain as un 
finished business today. More discoveries are 
now needed and will come through research and 
study, just as they have in the past. One idea or 
discovery leads to another. There are things that 
may retard discovery in our day just as in the 
past when Galen’s book and wrong ideas influ- 
enced thought and retarded progress for a thou 
sand years. 

Men who left their imprint on the paths of time 
in the science of the body were Hippocrates, 
Galen, Vesalius, Harvey, Priestly, Lavoisier, 
Bernard, Cannon, Parlor and Banting. Hippo 
crates was a Greek, Galen a Roman, Vesalius a 
Belgian, Harvey an Englishman, Bernard a 
Frenchman, and Banting was a Canadian. 

Each discovery came when the time was ripe, 
when enough work had been done to prepare 
for it. During the rebirth of learning, man again 
began to ask questions and brought forth Vesalius, 
the anatomist; Copernicus, the astronomer; and 
Galileo and Newton, the physicists. Harvey built 
his work on that of the Italian anatomists; 
Malpighi on the work of the microscope makers, 
Sorelli and Hales learned from Newton; Voit 
and Pettenkoffer from Lavoisier. In the last cen- 
tury, the improved microscope led to the study of 
the cell, and a wonderful painkiller made possible 
many discoveries about living animals. 

Often politicians, commercial interests, or old 
established firms gain control of a new scientific 
discovery and it is not used to the best interests 
of all the people. Atomic energy may be used to 
the betterment of man or to his detriment. It all 
depends on those who are entrusted with the new 
scientific discovery. 

The book is a Youna World Book and is about 
high school age level; illustrated and contains an 
excellent chronological table of material and 
cultural advancement from 400 B.c. to 1945. 


F. M. D. 

SLAUGHTER, FRANK G., M.D.  <Aledicine for 

Moderns. New York: Julian Messner, Inc., 
1947. 246 p. $3.50. 


We strive to be healthy in order to be happy, 
but how many of us strive to be happy in order 
to be healthy. 

Modern medicine is concerned not only with 
the body but with the mind and the emotions to a 
far greater degree than in the practice of medi 
cine in the past. 

Many of our diseases have an emotional, sub- 
conscious foundation. For example, those emo- 
tions which cause one to shrink away from life 
activities and to want to again seek mother’s 
protection may result in skin diseases, asthma, 
high blood The other 


diabetes, or pressure. 
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extreme are those who have “a great 
drive” and want to “out-do father” or anyone and 
everyone and the result is coronary thrombosis. 
Patients who angina symptoms 
have usually set a lower goal for their drives, and 
their conflicts are less superficial, less of a threat 
to the ego. 

The author states that we must now attack the 
scourges born of our emotional discords as cour- 


success 


show pectoris 


ageously and as enthusiastically as we have germs 
in the past. This authoritative book explains 
psychosomatic medicine and tells what it can do. 
Frank G. Slaughter, M.D., is also the author of 
The New Science 

The last chapter in the book is For Parents 
Only and it should be a “must” reading assign- 
ment for any young man or woman contemplating 
marriage. 


of Surgery. 


The pioneer woman, the great grand- 
mothers of generations today was on the whole a 
mother and housewife. The author 
shows the great part medicine today can do 
toward the betterment of the family but he adds 
that doctors cannot do everything ; there is a great 
job to be done building strong, stable personalities 
in our children, preventing damaging conflicts. 
This is a job for parents only. 

Another chapter in this very excellent book 
which shows our fight against the quack is far 
from over, is “Is This Operation Necessary?” 
Other chapter headings will give the reader some 
indication of the interesting reading in store for 
him: “My Love is Rosy Red,” “Some Call it 
Migraine,” “Asthma, Allergy and Emotion,” and 
“Coronary Thrombosis: The Price of 

Dr. Slaughter takes up the most obviously 
psychosomatic illnesses one by one—dyspepsia, 
ulcer, spastic colitis, and “chronic appendicitis.” 
Heart troubles and high blood pressure are often 
psychosomatic illnesses, each with its special per- 
sonality type. Diabetes and asthma have 
their physical causes. Migraine, skin troubles, 
goiter, and backache are all within the ever- 
widening province of psychosomatic medicine. 

F. M. D. 


successful 


Success.” 


also 


GOLpsTEIN, Puitip. Genetics Is Easy. Hoboken, 
New Jersey (77 River Street): Garlan Pub- 
lications, 1947. 72 p. $0.75. 

Biology teachers and students, and elementary 
science teachers will find this an excellent pam- 
phlet for obtaining a better understanding of 
genetics. Many questions raised by teachers and 
pupils are here answered simply and accurately. 
Fundamental facts and theories upon which ideas 
in heredity are presented. 


E. D. 


Symposium, Colloid Science. Brooklyn: Chemi- 
cal Publishing Company, 1947. 208 p. $6.00. 
This text is made up from a series of lectures 

given on Colloidal Science at Cambridge Univer- 

sity in England under the auspices of the Royal 

Institute of Chemistry. The lectures summarize 

much of the research in colloid systems, both 

biological and non-biological, as a “background 
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for attack on the 
disperse 


more complex case of the 
interpreting the 
phenomena encountered with matter in the 


of films, membranes, and fibers.” 


systems as well as 


forn 


With some of the best equipment that exists, 
these experienced workers have greatly advanced 
this study the two types of interface, the solid/gas 
and the liquid/gas. 
are: Suriace Chemistry and Colloids; 
and Emulsions; Electrokinetic 
Colloidal Electrotypes ; The 


Among the topics discussed 
Foams 
Phenomena ; 
Viscosity of Macro 


molecules in Solution; the Kinetic Theory of 
High Elasticity; Emulsions in Vivo; Membran 
Equilibrium; Infra-red Spectra and Colloids; 


and Vinal Polymerization in Liquid Phas« 
There are many helpful diagrams 


W. G. W 


LAMperRT, L. M. Milk and Dairy Product 
Brooklyn: Chemical Publishing Company, In 


1947. 291 p. $7.00. 

[his book brings to the reader summariz 
information of recent research relating to milk 
and its products, in nontechnical language It 


covers nutritive value, composition, 
bacteriology and processing of milk and dairy 
products. Composition, food value, 
tion, pasteurizing, homogenizing and 
are treated. 
that may be caused by infected milk. 
chapter is devoted to the 


Butter and oleomargarin are 


chemistry, 


contamina 
sterilizing 
There is good discussion of diseases 
One whole 
Vitamins in milk 
compared Kvap 

rated and condensed milk, dry and malted milk 
and methods of production are described. W« 
also learn about the many varieties of cheese and 
The book is very well illustrated wit! 
71 cuts, mostly halftones. 
much condensed information. 
offers 


ice cream. 
Forty-one tables give 


\ bibliography 


12 pagers ample references for furthet 
study of the subject 
W. G. W 
Hutcuinson, J. B., Sirow, R Rae 
STEPHENS, S. G. The Evolution of Gossypiu 
and the Differentiation of — the ultivated 
Cottons. New York: Oxford University Press 
1947. 160 p. $4.25. 


This monograph embodies the results of twenty 
years research into the origin of the cotton plant 
and its development as a commercial crop. In it 
the authors presented a 
account of the evolution of 
the history of cotton, 


have comprehensive 


gossypium based or 


The earliest civilization to spin and weave cot 
ton was that of the Indus valley, and for many 
centuries the plant 
India only in travelers’ tales 
cotton fabrics found at Mohenjo-Daro have been 
dated at approximately 3000 B.c. The textiles 
Babylonia and Egypt were still of linen and wo 
when Herodotus wrote in 445 Bx 


cotton was known outsid 


The fragments 


Cotton seems 
to have developed as a crop in China between the 
seventh and thirteenth century of the 
era. Cotton in the New World 

originated according to botanical evidence in the 


present 


seems to have 








226 


mountain valleys of northwestern South America 
about 2000 years ago. 

Primitive cottom seems to have been perennial 
plants with highly colored lints. Cultivated cot- 
ton plants do not grow well in too much moisture 
1 in too much competition with other plants. 
Cultivated plants very soon die out when left 
alone. F. M. D. 


Harry, Rarpu G. Jlodern Cosmeticology 
Brooklyn: The Chemical Publishing Company, 
1947. 515 p. $12.00. 

Every practical and scientific aspect of cos- 
metic preparations receives attention in this com- 
pletely revised edition. Included are many pub- 
lished and unpublished investigations carried out 
in this field. Particular attention is paid to the 
effects of cosmetics on the skin and_ health. 
Formulas for preparing various cosmetics are 
included such as face powders, face and hand 
creams and lotions, sunburn and suntan prepara- 
tions, vanishing creams, deodorants, depilatories, 
dental preparations, hair dyes, bath preparations, 
hair shampoos, eye lotions, foot preparations, and 
so on. This is a useful book for the chemistry 
teacher and the manufacturer. Chemistry clubs 
and students will find here many suggestive 
ictivities. E. D. 


DetuierR, VINCENT G. Chemical Insect Attract- 
ants and Repellents. Philadelphia: The Blakis- 
ton Company, 1947. 289 p. 

This is said to be the first complete and reliable 
account of the way in which various chemicals 
attract and repel insects. Economic entomolo- 
gists will find the book particularly interesting 
and useful. Stimuli include thermostimuli, photo- 
stimuli, and mechanostimuli. 

Natural odors and scents to which an insect is 
normally subjected assist it in recognizing and 
locating its mate, its fellow, oviposition sites, and 
jicod. Such odors are attractants. Odors by 
which an insect is repelled usually serve to pro- 
tect it. The scent of practically all plants may 
be said to be due to essential oils. There are 
hapters on baits and traps, repellents, and evo- 
ution of feeding preference Ss. 


1 


F. M. D. 


Avery, MaApAtyn: Houschold Physics. New 
York: The Macmillan Company, 1946. 470 p. 
$4.50. 

Some subject matter has been added, some 
mitted, and some rearranged and reorganized in 
this revised edition of Household Physics. The 
usual divisions of physics subject matter are 
retained, and the mathematics has been kept as 
simple as possible. Practical rather than theoreti 
cal phases have been emphasized. 


(. EB. 


\very, Mapatyn. Household Physics Labora- 
tory Manual. New York: The Macmillan 
Company, 1946. 92 p. 

This manual contains 25 experiments to accom- 
any the author's text, Household Physics. For 
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the most part they are quantitative and ar 
capable of yielding good results. The use of 
modern equipment which will be encountered in 
everyday life has been emphasized 


an. 2 


BaLtpwinx, Ernest. Dynamic Aspects of Bi 
chemistry. New York: The Macmillan Com 
pany, 1947. 457 p. $4.00. 

This is primarily an advanced textbook in 
biochemistry. Part I considers the enzymes and 
Part II metabolism. The author is a university 
lecturer in biochemistry at Cambridge University 


E. D 


Price, Witrtiam E. Laboratory Chemisir) 
Yonkers, New York: World Book Company, 
1947. 133 p. $0.92. 

This chemistry workbook consists of 48 usual 
experiments in high school chemistry plus 14 
project experiments. The manual is of the fill 
in-blank type with an emphasis upon practical 
experiments. The workbook may be used with 
any text. 


E. D. 


CLIpPINGER, DonALD R. Manual of Quantitative 
Analysis. Boston: Ginn and Company, 1947. 
339 p. $3.50. 

This manual presents, in workbook form, the 
fundamentals of quantitative analysis. Part | 
treats general procedures and techniques; Part I] 
volumetric techniques; Part III gravimetric tech- 
niques; Part IV physicochemical techniques ; and 
Part V appendix. 


E. D. 


iKtveER, Mitton S. F-M Simplified. New York: 

D. Van Nostrand Company, Inc., 1947. 347 p. 

$6.00. 

Frequency modulation is explained fully, com- 
pletely, and simply as possible. This book covers 
the construction and operation of the transmitters 
and receivers and all applications are emphasized. 


E. D. 


Cover, S. L. Workbook in Mechanical Drawing. 
New York: McGraw Hill Book Company, Inc., 
1947. 201 p. $1.48. 

This introductory course in mechanical draw 
ing is designed for junior and senior high schools. 
Today one needs to be able to read and interpret 
drawings, house plans, statistical information and 
graphs that he finds constantly in daily papers, 
magazines and books. The units covered in this 
manual are: projection box, sketching, home 
planning, blueprint reading and practical drawing 
problem dimensioning, special shop projects, 
fasteners, charts and graphs. The manual is well 
illustrated, has pages of symbols, lettering prac 
tice, simple construction projects and touches 
many topics of special interest to young students. 
The training one gets from this course will be of 
great value in many practical situations that enter 
me's daily life. 


W. G. W. 








Aprit, 1948] Book 


Acoustical Engi- 
Nostrand Com- 


Elements of 
York: D. Van 


539 p. $7.50. 


Orson, Harry F. 
New 


pany, Inc., 1947. 


neering. 


The first edition of this book was the subject 
matter of thirty lectures prepared for presentation 
at Columbia University. Fundamental principles 
used in modern and descriptions of 
existing acoustical instruments and systems are 
included. The technical and is 
lesigned for advanced students in physics. 


ay 


acoustics 


work is quite 


Pisani, Toroguato J. Essentials of Strength of 
Vaterials. New York: D. Van Nostrand Com- 
pany, Inc., 1947. 229 p. $2.80. 

This book is designed to present in a brief and 
systematic manner a text in elementary mechanics 
ind strength of materials suitable for students in 
technical high schools and technical institutes and 

the better vocational high schools. 


C. M. &. 
RANSON, STEPHEN WALTER, AND CLARK, SAM 
Littarp,. The Anatomy of the Nervous Sys- 


tem: Its Development and Function. Phila- 
delphia: W. B. Saunders Company, 1947, 532 p. 


$7.75. 


This is the eighth edition of a book first pub- 
lished in 1920. The order of presentation has 
been somewhat altered, various parts have been 
rewritten, and new material and illustrations have 
been added. There are 417 illustrations. 

Coan, P. 


GARDNER, Ernest. Fundamentals of Neurology. 

Philadelphia: W. B. Saunders Company, 1947. 
$4.75. 

The material presented in this volume is based 
upon and microscopic study of the 
nervous system, analysis by experimental methods 
ind the study of neurological disorders. There 
ire 133 illustrations. 


336 p. 


dissection 


E. D. 


Rick, THURMAN B. A Textbook of Bacteriology. 
Philadelphia: W. B. Saunders Company, 1947. 
603 p. $7.75. 

This is the fourth edition of a book considered 
by many to be the outstanding book in its field. 
The book is sufficiently elementary to serve as an 
xcellent reference to the biology, general science, 
and elementary teacher. High 
libraries should have it as a.reference source on 
bacteria. C. M. P. 


science school 


Ler. Health Facts for Col- 

Philadelphia: W. B. 
439 p. $3.00. 

Che text contains twenty-nine chapters. At the 
end of each chapter there are thought provoking 
questions for the benefit of students and teachers. 
\Ithough the textbook is intended for the use of 
‘ollege students, I see no reason why it cannot be 
ised in high 
health. The reading is simple and not beyond the 
iverage high school student’s ability of compre- 


ETHERIDGE, MAUDE 
lege Students. 
Company, 1947. 


Saunders 


school classes in physiology and 


REVIEWS 


97 


aif 


tables, 
material. It is 


hension. Diagrams, 
ciarify the 
tunate that 
have the opportunity to learn the 


and graphs help to 


textual most unfor- 
will not 


scientific facts 


many young people today 


and receive the advice given by the author which 
is based, no doubt, on long experienee in working 


with people and in the medical profession 


F. M. D 
Kinc, Barry GrirFitH, AND Roser, HELEN 
Maria, Anatomy and Physivlogy Laborat 
Manual and Study Guide. Philadelphia : 
W. B. Saunders Company, 1948. 267 p. $3.00. 


This is the third edition of a fill-in blank type 


of laboratory manual, with the major revision 
being in the section on endocrines 

z. a2, 
STROMSTEN, FRANK A. Davison’s Mammaliai 


Philadelphia: The Blakiston Company, 1947, 


349 p. $4.25. 


This is the seventh edition, including 187 illus 


trations of which 92 are new. Special reference 
is made to the cat. 
C. MP 

Curtis, WINTERTON ( AnD GUTHRIE, Mary J. 

General Zoology. New York: John Wiley and 

Sons, Inc., 1947. 794 p. $4.50. 

This is the fourth edition of a textbook first 
published in 1927. Material has been revised, 
reorganized, and brought up to date. The textual 


material seems to be quite readable and it is sup 
uld serve 


for biology and 


plemented by 524 illustrations. It we 


as an excellent reference general 


science teachers. 
E. D 


Introduct t Irganic ” 


GaRArD, Ira D. ‘ 
John Wiley and Sons, Inc 


istry. New York 
1948. 396 p. $3.50. 
This is the third edition of a widely used 


organic chemistry textbook. The greatest ri 


vision involves the new material on hydrocarbons, 


made necessary by rapid advances in the peti 





leum and synthetic rubber industries. The chem 
istry of carbohydrates and proteins receives 
greater emphasis. 
E. D 
Rirey, Hersert Parkes. IJntroduction to Ge- 
netics and Cytogenetics New York hn 
Wiley and Sons, Inc., 1948. 596 p. $5.00 


\ cytological approach to the study of genetics 


is emphahized in this book. The basic principles 


of biological inheritance are stated and explained. 
The importance of these principles to man, to the 
improvement of plants and animals, and to organic 
Both plant and 


evolution is emphasized animal 


material is included Chromosomes and _ their 
close association with the transmission of the 
gene receive continuous stress 

EB. D. 
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Scueer, Braptey T. Comparative Physiology. 
New York: John Wiley and Sons, Inc., 1948. 
563 p. $6.00. 

Comparative Physiology is suitable as a text- 
book in an advanced course for students having 
a background of physics, chemistry, and zoology. 
The book examines the variations in function and 
interprets them in the terms of structural vari- 
ation, evolutionary history, and ecology. 


B.D. 


WortninG, A. G., AND HatiipaAy, Davip. Heat. 
New York: John Wiley and Sons, Inc., 1948. 
522 p. $6.00. 

This is a complete presentation of the current 
theory and practice in the field of heat. The dis- 
cussion largely concerns “classical heat’—with 
the main emphasis on experimental methods. 


E. D 


HEADQUARTERS STAFF OF THE 
Leacue. The Radio Amateur’s Handbook. 
West Hartford, Connecticut: The American 
Radio League, Inc., 1948. 616 p. $2.00. 


AMERICAN Rapio 


This is the twenty-fifth edition of a publication 
that has become as much of an institution as 
amateur radio itself. Most of the material has 
been completely rewritten. The Handbook em 
phasizes practical utility, and its treatment of 
radio communication 
how-to-do-it. 


problems is in terms of 
Altogether this revision is the most 
comprehensive in recent years. 


D. 


Marcus, ABRAHAM, 
Elements of Radio. 
Inc., 1948. 


WILLIAM. 
Prentice-Hall, 


AND Marcus, 
New York: 
751 p. $4.00. 

This is the second edition of a book first printed 
in 1943. It is intended to provide the beginner 
with a simplified, practical, home study course in 
radio. The authors state that no previous train- 
ing or scientific knowledge is necessary to master 
the fundamentals presented. The author uses a 
spiral form of starting with the 
simple and concrete, before taking up complex 
principles. 

The authoritative, the authors 
having taught radio courses for more than thirty 
years. 


organization, 


material. is 


Questions and problems accompany each 
chapter and there are 500 diagrams and illustra- 
tions to explain the text. 

This would be an excellent book for the high 
school student interested in radio and physics, 
and for the general science and physics teacher. 


E. D. 


Woop, LAura N. Louis Pasteur. 
Julian Messner, Inc., 1948. 


New York: 
218 p. $2.75. 

Louis Pasteur was born December 27, 1822, and 
died September 28, 1895. 


Louis Pasteur lived his early boyhood in the 
litttle town of 


\rbois in the Jura Mountains, far 
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to the 
tanner. 


southeast of Paris. His father was 
Upon the suggestion of his teacher, the 
young lad of fifteen was sent to Paris to attend 
school. He was homesick almost from the first 
day, and after one month his father came and 
took him home. Later he attended 
Besancon not far from his home. At the age oi 
nineteen he was studying in Paris and _ late: 
received his Ph.D. there. He wrote a thesis in 
Chemistry and in Then he went t 
southern France to Touron to teach and experi- 
ment. He made experiments with tartaric acid 
and paratartaric acid and made discoveries of 
great importance. He had been able to go beyond 
the work of the great master Biot. 

He taught one year in high school at Dijon 
and then went to the Alsatian capital Strasbourg 
His research took him on into Germany. He 
was thrilled with the beauty of the Rhine area 
around Cologne and impressed with the transpor- 
tation facilities of Germany. 
modations of travel 
class in France. 
of the German 
comparison to 


school at 


Physics. 


Second class accom- 
there were better than first 
The laboratories and equipment 
scientists were magnificent in 
what he had been 
From Germany he went on into 
Czechoslovakia. 


accustomed. 
Austria and 

Louis Pasteur thought at times that he would 
never hear the end of the spontaneous generation 
theory. He had to battle his critics almost con- 
tinuously. His family urged him to seek the truth 
and not be disturbed by those who opposed him. 
Pasteur could not forgive Colin for his chronic 
carping. “He contradicts out of perversity. It 
is a neurosis with him, and no demonstration on 
earth could cure it.” 

Finally a little boy bitten by a mad dog six 
days before, was brought to him. Louis, his years 
oi study and research now to back him up was 
ready and it was decided to inoculate him and 
prevent rabies from developing and killing the 
boy. The boy lived and many more came to b 
inoculated when bitten by dogs or wolves with 
rabies. Louis Pasteur received great honors but 
the love, admiration, and appreciation of the com- 
mon people whose lives he saved, improved and 
made better was of most significance. The 
Pasteur Institute was founded in his honor. 

The book contains a series of photographs of 
Pasteur, members of his family, fellow scientists 
and places of interest to the great scientist 
\lways he felt he owed everything he had beet 
able to achieve to the love and devotion of his 
family and to his country, France. 
to refer to a 


It is advisable 
France and locate places 
mentioned in the sojourn of Pasteur. 


map of 
rhe reader 
is then more able to appreciate the environment 
and locale in which the great scientist lived and 
worked, devoting his whole life to the 


good of 
humanity. This is an unusually fine book for al 
secondary science students and teachers. Survey 
course students at the college level would rea 


this book with enjoyment and appreciation 


F. M. D 








